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A taxis is the movement responding to a stimulus of an organism. This behavior helps organisms to migrate, to find food or to avoid dangers. By mimicking and using natural taxes, many bioinspired and bio-hybrid drug delivery systems have been synthesized. Under the guidance of physical and chemical stimuli, drug-loaded carriers are led to a target, for example tumors, then locally release the drug, inducing a therapeutic effect without influencing other parts of the body. On the other hand, for moving targets, for example metastasis cancer cells or bacteria, taking advantage of their taxes behavior is a solution to capture and to eliminate them. For instance, several traps and ecological niches have been fabricated to attract cancer cells by releasing chemokines. Cancer cells are then eliminated by drug loaded inside the trap, by radiotherapy focusing on the trap location or by simply removing the trap. Further research is needed to deeply understand the taxis behavior of organisms, which is essential to ameliorate the performance of taxes-inspired drug delivery application.

Introduction

Targeted delivery is a huge issue in the field of active pharmaceutical ingredient (API) delivery and controlled release. The main objective of this approach is to concentrate the API in the tissue of interest in order to increase its efficacy and reduce side effects due to the wide distribution in the body [START_REF] Torchilin | Drug targeting[END_REF]. Antibody-drug conjugates (ADC) are targeted drugs that combine potent anti-cancer agents with monoclonal antibodies specific to antigens of particular tumor cells thanks to chemical linkers. Several ADC have been approved last years (Kadcyla ® , Adcetris ® , …) and many others are in phase II/III clinical trials [START_REF] Nejadmoghaddam | Antibody-Drug Conjugates: Possibilities and Challenges[END_REF]. In the field of drug formulation, targeting strategies are mainly associated with the growing domain of nanotechnologies that allow, besides controlled delivery, to protect API by their encapsulation. During the last decades, mainly two approaches were developed in the nanoworld, passive and active targeting [START_REF] Park | Controlled drug delivery systems: Past forward and future back[END_REF]. Both are based on API encapsulation into nanocarriers and surface modification of nanoparticles in order to favor the delivery at the desired place. Passive targeting consists of an accumulation of the nanocarriers in the region of interest, e.g. tumor site, thanks to the enhanced permeation and retention effect (EPR) due to extravasation through the leaky tumor vasculature. By reducing opsonization by blood proteins, the coating of the nanocarriers with some polymers (polyethylene oxide, polysaccharides…) reduces the clearance by the mononuclear phagocytic system, increases the circulation time and then, statistically, improves extravasation. Despite studies showing limitations in clinics [START_REF] Danhier | To exploit the tumor microenvironment: Since the EPR effect fails in the clinic, what is the future of nanomedicine?[END_REF][START_REF] Wilhelm | Analysis of nanoparticle delivery to tumours[END_REF], this accumulation property is used in approved and commercial products (Doxil/Caelyx ® , Visudyne ® ,…) [START_REF] Salvioni | Thirty Years of Cancer Nanomedicine: Success, Frustration, and Hope[END_REF]. Conversely, despite more than 40,000 studies published in the last 10 years, nano-products dealing with active targeting strategy have not reached the market yet to our knowledge [START_REF] Rosenblum | Progress and challenges towards targeted delivery of cancer therapeutics[END_REF]. This strategy requires the carrier coating with affinity ligands that will increase retention and uptake at the target site through biochemical interactions with specific receptors of the diseased tissues. However, ligand recognition by the receptor is only possible at very short distances, probably not more than few Angströms, and requires first efficient extravasation [START_REF] Bae | Targeted drug delivery to tumors: Myths, reality and possibility[END_REF]. Moreover, after IV administration, it is well known that nanocarriers will be coated by a protein corona that modifies, among others, their surface properties and potentially shields the targeting ligands [START_REF] Baimanov | Understanding the Chemical Nature of Nanoparticle-Protein Interactions[END_REF][START_REF] Nguyen | Protein corona: a new approach for nanomedicine design[END_REF]. At best, ligand grafting allows better retention at the considered site than a real active targeting with guidance properties.

In nature, organisms always interact with the environment around to survive. They follow physical and chemical signals to find food, optimal living condition and potential mating partners. Moreover, they also have the ability to detect and avoid toxic and unfavorable environments. This capacity of migration under the influence of a stimulus is called taxis. The stimulus can be physical or chemical. Mimicking natural taxis, designing a drug carrier that moves under a stimulus is interesting for targeted drug delivery. Following external or cell-produced stimuli, taxis-inspired drug carriers can move toward specific environments or specific cells, then release drugs in that region, facilitating the interaction of drugs and cells, reducing toxicity to other parts of the human body. In this review, we introduce some kinds of taxes and their corresponding bio-inspired drug delivery systems to improve the interaction between the therapeutic system and target. As demonstrated in figure 1, we summarize 2 strategies: guiding therapeutic systems to targets and attracting targets to therapeutic systems. In the first strategy, the therapeutic systems (e.g. drugloaded nanoparticles, gene delivery vesicles…) are functionalized and loaded with therapeutic agents to locate and to attach to targets (e.g. tumors, human organs…), facilitating the drug delivery process and reducing systemic effects. In contrast, the latter strategy exploits the mobility and natural tactic behavior of targets (e.g. human cells, pathogens…). Targets are attracted and guided to a drug reservoir, which eliminates them when they penetrate inside.

Physical stimulus responsive taxis

Physical factors of the environment affect organisms in several ways. For example, many organisms' activities are dependent on the day/night period or light/shadow area. The ability to sense light intensity gradient and to move accordingly is call phototaxis. This behavior is commonly observed in insects like moths, when they fly toward or away from light sources [START_REF] Owens | The impact of artificial light at night on nocturnal insects: A review and synthesis[END_REF]. Phototaxis is also found in microorganisms, such as Serratia marcescens and Tetrahymena pyriformis [START_REF] Kim | Microbiorobotics: Biologically Inspired Microscale Robotic Systems[END_REF]. In Euglena, combining with sensing light, they sense gravity direction to find optimal niches in water [START_REF] Häder | Gravitaxis in Euglena[END_REF]. This behavior is called gravitaxis, which is the ability to follow and to align along the gravity vector. Furthermore, many organisms also react to a temperature gradient, namely thermotaxis behavior. Taking advantage of the thermotactic movement of sperm, high-quality sperms can be separated and selected to improve the fertility [START_REF] Pérez-Cerezales | Sperm selection by thermotaxis improves ICSI outcome in mice[END_REF]. In the human body, cells also respond to the gradient of stiffness, namely durotaxis behavior. For example, cancer cells migration is affected by the stiffness of the extracellular environment, which may be related to the increase in the stiffness of tumors over time [START_REF] Duchez | Durotaxis by Human Cancer Cells[END_REF]. In this review, we only focus on tactic behaviors that have been based on to innovate new drug delivery and release strategies.

Magnetotaxis

Magnetotaxis is the ability to detect and to follow a magnetic field of an organism. This behavior is found in magnetotactic bacteria, which are a group of bacteria that lie along the magnetic field of the Earth. Magnetotactic bacteria were first discovered by Bellini in 1963 [START_REF] Bellini | On a unique behavior of freshwater bacteria[END_REF] and rediscovered independently by Blakemore in 1975 [START_REF] Blakemore | Magnetotactic bacteria[END_REF]. Their alignment along Earth's magnetic field characteristic comes from an organelle called magnetosome, which contains chains of magnetic iron oxide (Fe3O4) or iron sulfide (Fe3S4) nanocrystals with the size of 35-120 nm [START_REF] Frankel | Biomineralization of magnetic iron minerals in bacteria[END_REF][START_REF] Bazylinski | Magnetosome formation in prokaryotes[END_REF][START_REF] Prozorov | Novel magnetic nanomaterials inspired by magnetotactic bacteria: Topical review[END_REF]. These magnetic nanocrystals introduce a magnetic force to the bacteria and align them along the magnetic field of the Earth. Therefore, magnetotactic bacteria usually swim along this alignment [START_REF] Blakemore | Magnetotactic bacteria[END_REF]. Death bacteria, despite of not being able to swim, continue to align along the magnetic field. Some researchers believe that the magnetotaxis behavior of bacteria helps them to migrate to areas of optimal oxygen concentration [START_REF] Frankel | Magneto-aerotaxis in marine coccoid bacteria[END_REF][START_REF] Frankel | Magneto-Aerotaxis[END_REF][START_REF] Dusenbery | Living at micro scale[END_REF]. The high iron uptake of bacteria to synthesize magnetic nanocrystal also helps to detoxify toxic oxygen free radical [START_REF] Blakemore | Magnetotactic Bacteria[END_REF][START_REF] Guo | Magnetosomes eliminate intracellular reactive oxygen species in Magnetospirillum gryphiswaldense MSR-1[END_REF].

Electrotaxis

Electrotaxis or galvanotaxis is the migration behavior of organisms along an electric field. In mammals, electric fields were measured at wound sites [START_REF]Electric fields and wound healing[END_REF][START_REF] Tai | Electrotaxis and Wound Healing: Experimental Methods to Study Electric Fields as a Directional Signal for Cell Migration[END_REF]. For example, immediately after being injured, a large rise in the electric field strength was measured at the wound edge of a guinea pig [START_REF] Barker | The glabrous epidermis of cavies contains a powerful battery[END_REF]. The electric field is generated from the trans-epithelial potential on mammalian skin. This voltage is positive on the skin basal layer and negative on the skin apical layer [START_REF] Tai | Electrotaxis and Wound Healing: Experimental Methods to Study Electric Fields as a Directional Signal for Cell Migration[END_REF]. The cut through the skin creates a short circuit, driving a positively charge current toward the wound edge [START_REF] Reid | Wound healing in rat cornea: the role of electric currents[END_REF]. It acts as a cue to guide cells to the wound site, increasing the regeneration rate [START_REF]Electric fields and wound healing[END_REF][START_REF] Tai | Electrotaxis and Wound Healing: Experimental Methods to Study Electric Fields as a Directional Signal for Cell Migration[END_REF][START_REF] Reid | Wound healing in rat cornea: the role of electric currents[END_REF]. However, in experiments, not all types of cells move in the same direction under an electric field. In general, cells move toward the cathode, for example, bovine corneal epithelial cells, bovine aortic vascular endothelial cells, human keratinocytes… [START_REF] Mycielska | Cellular mechanisms of direct-current electric field effects: galvanotaxis and metastatic disease[END_REF]. Meanwhile, some cell types move toward the anode, such as human granulocytes, human vascular endothelial cells [START_REF] Mycielska | Cellular mechanisms of direct-current electric field effects: galvanotaxis and metastatic disease[END_REF]. Interestingly, primary human lens epithelial cells move toward the cathode, while the transformed human lens epithelial cells move in the opposite direction [START_REF] Wang | Re-orientation and Faster, Directed Migration of Lens Epithelial Cells in a Physiological Electric Field[END_REF]. Moreover, stronger metastatic and weakly metastatic prostatic cancer cell lines migrate in opposite directions while being under the same applied electric field and conditions [START_REF] Fraser | Effects of voltage-gated ion channel modulators on rat prostatic cancer cell proliferation: Comparison of strongly and weakly metastatic cell lines[END_REF]. Understanding electrotaxis in cells is very important to investigate the metastasis of cancer cells. In addition, the healing rate of wounds may be improved using electrotaxis by applying an optimized electric field to the wound site.

Chemical stimulus responsive taxis

Chemotaxis

Chemotaxis is the movement of an organism toward or away from a chemical concentration gradient. This behavior helps organisms migrate to the rich nutrition areas, optimal living condition regions or detect and avoid dangerous substances. For example, Escherichia coli (E. Coli) swims toward high glucose concentration regions [START_REF] Mears | Escherichia coli swimming is robust against variations in flagellar number[END_REF]. In humans, chemotaxis is extremely important in the development and the self-defense of body, such as, the movement of leukocytes toward injured and inflamed sites or the migration of sperms toward eggs. Microorganisms sense chemical cues using their receptor proteins, which detect 2 types of signals: chemoattractants and chemorepellents. They migrate to high chemoattractants concentration regions and flee from high chemorepellents regions. For example, a chemoattractant of leukocytes -formyl peptide, which is released by some types of bacteria, attracts leukocytes like neutrophils or macrophages to the disease sites [START_REF] Schiffmann | N-formylmethionyl peptides as chemoattractants for leucocytes[END_REF]. This is an immune reaction to protect the human body from the invasion of pathogens. On the other hand, chemorepellents repel microorganisms. In the case of Helicobacter Pylori (H. Pylori) -bacteria that live in the human stomach, they sense acid concentration and migrate away from low pH regions [START_REF] Huang | Multiple Acid Sensors Control Helicobacter pylori Colonization of the Stomach[END_REF]. Understanding the chemotactic behavior of human cells is very important to investigate how diseases work and affect the human body. For example, the environment inside tumors has lower pH, lower oxygen concentration, higher resting temperature and higher hydrogen peroxide concentration compared to normal tissues [START_REF] Tannock | Acid pH in Tumors and Its Potential for Therapeutic Exploitation[END_REF][START_REF] Lawson | Breast Cancer and Body Temperature[END_REF][START_REF] López-Lázaro | Dual role of hydrogen peroxide in cancer: Possible relevance to cancer chemoprevention and therapy[END_REF]. Taking advantage of these special properties, chemotaxis-inspired drug carriers can be designed to specifically target tumors by sensing and following chemical cues, such as the gradient of hydrogen peroxide concentration, the gradient of pH or the gradient of oxygen concentration.

Targeted drug delivery therapies inspired by natural taxes

Guiding carriers to a target

Aiming to synthesize a "magical bullet", which can reach any places in the body then locally increase drug concentration and release to treat the disease without affecting other healthy parts of the human body, several strategies to guide drug carriers to a target have been proposed and investigated by many research groups in the world. Recently, there are some reviews about the use of micro-/nanomotors for drug delivery application, which propose several advantages compared to the nanoparticles system due to their high mobility [START_REF] Li | Micro/nanorobots for biomedicine: Delivery, surgery, sensing, and detoxification[END_REF][START_REF] Medina-Sánchez | Micro-and nano-motors: the new generation of drug carriers[END_REF][START_REF] Sonntag | Nano-and Micromotors Designed for Cancer Therapy[END_REF]. However, some micro-/nanomotors move randomly, which does not offer any benefits for the drug delivery application. Aiming to improve the interaction between the target and the drug carriers, herein, we summarize 3 popular methods to guide and to control drug carriers to a target: using a magnetic field, using an electric field and using a chemical concentration gradient.

Using a magnetic field

Inspired by magnetotaxis bacteria, several drug delivery systems use a magnetic field as the navigation and/or the moving force to guide drug carriers to the desired location (figure 1B). The core of these systems is magnetic particles, which are able to orient and/or move along an applied magnetic field. The driving force of the magnetic drug carrier can be magnetic force or the combination of magnetic force and a self-propelling force. Magnetic particles may also serve as imaging agents using magnetic resonance imaging (MRI), enabling the tracking of the magnetic carriers while driving them inside patients' bodies [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. In addition, under an alternating magnetic field exposure, magnetic nanoparticles are heated, leading to an increase of the local temperature. This effect may trigger physiological reactions of cells such as necrosis or even carbonization, aiding tumor treatment process [START_REF] Jordan | Magnetic fluid hyperthermia (MFH): Cancer treatment with AC magnetic field induced excitation of biocompatible superparamagnetic nanoparticles[END_REF].

Magnetic nanoparticles -Magnetic force as the driven factor

One simple magnetic drug delivery system is individual magnetic particles. In general, after the identification of the destination for drug carriers, for example, a tumor's location, the patients are injected with drug-loaded magnetic carriers. Then an external magnetic field is used to control and guide these magnetic carriers to the desired destination. Several groups synthesized functionalized magnetic nanoparticles [START_REF] Mcbain | Magnetic nanoparticles for gene and drug delivery[END_REF][START_REF] Yallapu | PEG-Functionalized Magnetic Nanoparticles for Drug Delivery and Magnetic Resonance Imaging Applications[END_REF][START_REF] Veiseh | Design and fabrication of magnetic nanoparticles for targeted drug delivery and imaging[END_REF][START_REF] Mačiulaitis | Preclinical study of SZ2080 material 3D microstructured scaffolds for cartilage tissue engineering made by femtosecond direct laser writing lithography[END_REF][START_REF] Luo | Redox-Responsive Molecular Nanoreservoirs for Controlled Intracellular Anticancer Drug Delivery Based on Magnetic Nanoparticles[END_REF]. The drug is attached to the nanoparticles by functional groups. Interestingly, some other groups have reported the synthesis of porous magnetic nanoparticles [START_REF] Guo | Monodisperse mesoporous superparamagnetic single-crystal magnetite nanoparticles for drug delivery[END_REF][START_REF] Fuchigami | A magnetically guided anti-cancer drug delivery system using porous FePt capsules[END_REF][START_REF] Chen | Synthesis and characterization of mesoporous and hollowmesoporous MxFe3-xO4[END_REF]. The drug is loaded by physical adsorption inside the pore network. The high porosity increases the specific surface area, increasing the amount of drug that can be loaded. For example, Chen et al. have reported the synthesis of mesoporous MxFe3-xO4 (with M = Fe, Co, Zn) microspheres [START_REF] Chen | Synthesis and characterization of mesoporous and hollowmesoporous MxFe3-xO4[END_REF]. The loading efficiency of VP16 (Etoposide) in their particles is up to 64.8%. The drug release can be controlled using microwave radiation.

Directly taken from magnetotactic bacteria, magnetosome is gaining interest as drug carriers [START_REF] Sun | Bacterial Magnetosome: A Novel Biogenetic Magnetic Targeted Drug Carrier with Potential Multifunctions[END_REF]. Magnetosome is a membranous, intracellular organelle containing magnetic iron oxide particles which has a pivotal role in the magnetotactic behavior of bacteria. Magnetosomes have several advantages in drug delivery applications, such as the narrow size distribution, which can be genetically controlled, and the high purity of iron oxide nanoparticles [START_REF] Sun | Bacterial Magnetosome: A Novel Biogenetic Magnetic Targeted Drug Carrier with Potential Multifunctions[END_REF]. In addition, magnetosomes are already covered by a membrane, which offers facile functionalization, controllable drug release rate and biocompatibility [START_REF] Sun | Bacterial Magnetosome: A Novel Biogenetic Magnetic Targeted Drug Carrier with Potential Multifunctions[END_REF]. Moreover, magnetosomes can be produced at large scale with high quality [START_REF] Liu | Large-scale production of magnetosomes by chemostat culture of Magnetospirillum gryphiswaldense at high cell density[END_REF][START_REF] Sun | High-yield growth and magnetosome formation by Magnetospirillum gryphiswaldense MSR-1 in an oxygen-controlled fermentor supplied solely with air[END_REF]. There are several amino groups or chimeric proteins in the case of engineered magnetosomes on the magnetosomes' membrane, enabling the drug coupling via linkers [START_REF] Sun | Bacterial Magnetosome: A Novel Biogenetic Magnetic Targeted Drug Carrier with Potential Multifunctions[END_REF]. So, drug or model molecule-loading into magnetosomes is achieved by surface functionalization [START_REF] Sun | Bacterial Magnetosome: A Novel Biogenetic Magnetic Targeted Drug Carrier with Potential Multifunctions[END_REF][START_REF] Matsunaga | Chemiluminescence enzyme immunoassay using ProteinA-bacterial magnetite complex[END_REF][START_REF] Noriyuki | Detection and removal of Escherichia coli using fluorescein isothiocyanate conjugated monoclonal antibody immobilized on bacterial magnetic particles[END_REF][START_REF] Nakamura | Highly sensitive detection of allergen using bacterial magnetic particles[END_REF][START_REF] Sun | Preparation and anti-tumor efficiency evaluation of doxorubicin-loaded bacterial magnetosomes: Magnetic nanoparticles as drug carriers isolated from Magnetospirillum gryphiswaldense[END_REF]. For example, bacterial magnetosomes have been used as doxorubicin carriers for cancer treatment [START_REF] Sun | Preparation and anti-tumor efficiency evaluation of doxorubicin-loaded bacterial magnetosomes: Magnetic nanoparticles as drug carriers isolated from Magnetospirillum gryphiswaldense[END_REF]. In this report, the research group of Li et al. showed the biocompatibility of magnetosomes and stability in the circulatory system in vitro [START_REF] Sun | Preparation and anti-tumor efficiency evaluation of doxorubicin-loaded bacterial magnetosomes: Magnetic nanoparticles as drug carriers isolated from Magnetospirillum gryphiswaldense[END_REF]. The loaded doxorubicin was released effectively from the magnetosomes and killed cancer cells [START_REF] Sun | Preparation and anti-tumor efficiency evaluation of doxorubicin-loaded bacterial magnetosomes: Magnetic nanoparticles as drug carriers isolated from Magnetospirillum gryphiswaldense[END_REF]. Tested in EMT-6 and HL60 cell lines, the IC50 value of DOX-functionalized magnetosomes (3.114 mg/mL for EMT-6 and 0.050 mg/mL for HL60) was smaller than that of magnetosomes (very high for EMT-6 and 4.112 mg/mL for HL60) and of free DOX (7.205 mg/mL for EMT-6 and 0.381 mg/mL for HL60). However, it is not easy to control the movement of single magnetic nanoparticle or single magnetosome, due to their low magnetization, therefore weak magnetic force [START_REF] Kralj | Design and Fabrication of Magnetically Responsive Nanocarriers for Drug Delivery[END_REF]. In addition, the magnetic force applied to the magnetic carriers is proportional to the volume of magnetic materials [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. With the nano-size particles, the magnetic force would be very small and may not overcome the circulation drag force inside the body. However, to keep the unique property of nanoparticles, the size of magnetic nanoparticles should be kept at the nanoscale. For example, superparamagnetic nanoparticles lose their superparamagnetic properties at a size larger than approximately 20 nm [START_REF] Yavuz | Low-Field Magnetic Separation of Monodisperse Fe3O4 Nanocrystals[END_REF][START_REF] Jun | Nanoscale Size Effect of Magnetic Nanocrystals and Their Utilization for Cancer Diagnosis via Magnetic Resonance Imaging[END_REF]. For ferromagnetic property, the formation of multiple magnetic domains, which reduces the remanent magnetization, occurs at the size threshold of approximately 128 nm for Fe3O4, 55 nm for nickel, 15 nm for iron and hexagonal close-packed cobalt and 7 nm for face-centered cubic cobalt [START_REF] Batlle | Finite-size effects in fine particles: magnetic and transport properties[END_REF][START_REF] Lu | Magnetic Nanoparticles: Synthesis, Protection, Functionalization, and Application[END_REF]. To deal with this problem, a strategy is mimicking the magnetosome of magnetotactic bacteria, where the magnetic nanocrystals are organized in one or more chains. Therefore, drug carriers containing clusters of small magnetic nanoparticles are fabricated. Under the same magnetic field, the magnetic force of the assembly system is higher than that of individual nanoparticles. The system consists of several magnetic nanoparticles encapsulated in a matrix, for example, silica [START_REF] Ruiz-Hernández | Mesoporous magnetic microspheres for drug targeting[END_REF][START_REF] Chen | Synthesis of a novel magnetic drug delivery system composed of doxorubicin-conjugated Fe3O4 nanoparticle cores and a PEGfunctionalized porous silica shell[END_REF][START_REF] Zhang | Magnetic Hollow Spheres of Periodic Mesoporous Organosilica and Fe3O4 Nanocrystals: Fabrication and Structure Control[END_REF][START_REF] Ruiz-Hernández | Aerosol-Assisted Synthesis of Magnetic Mesoporous Silica Spheres for Drug Targeting[END_REF][START_REF] Souza | Study of mesoporous silica/magnetite systems in drug controlled release[END_REF] or liposome [START_REF] Monnier | Magnetoliposomes: opportunities and challenges[END_REF][START_REF] Faria | Synthesis and characterization of magnetoliposomes for MRI contrast enhancement[END_REF][START_REF] Fortin-Ripoche | Magnetic Targeting of Magnetoliposomes to Solid Tumors with MR Imaging Monitoring in Mice: Feasibility[END_REF][START_REF] Frascione | Ultrasmall superparamagnetic iron oxide (USPIO)-based liposomes as magnetic resonance imaging probes[END_REF][START_REF] García-Jimeno | Magnetoliposomes prepared by reverse-phase followed by sequential extrusion: Characterization and possibilities in the treatment of inflammation[END_REF][START_REF] Garnier | Optimized synthesis of 100 nm diameter magnetoliposomes with high content of maghemite particles and high MRI effect[END_REF][START_REF] Giri | Preparation and characterization of phospholipid stabilized uniform sized magnetite nanoparticles[END_REF][START_REF] Chen | Controlled Release from Bilayer-Decorated Magnetoliposomes via Electromagnetic Heating[END_REF][START_REF] Floris | SPION@liposomes hybrid nanoarchitectures with high density SPION association[END_REF][START_REF] Bonnaud | Insertion of Nanoparticle Clusters into Vesicle Bilayers[END_REF][START_REF] Amstad | Triggered Release from Liposomes through Magnetic Actuation of Iron Oxide Nanoparticle Containing Membranes[END_REF][START_REF] Marie | Superparamagnetic Liposomes for MRI Monitoring and External Magnetic Field-Induced Selective Targeting of Malignant Brain Tumors[END_REF][START_REF] Martina | Generation of Superparamagnetic Liposomes Revealed as Highly Efficient MRI Contrast Agents for in Vivo Imaging[END_REF][START_REF] Millart | Superparamagnetic lipid-based hybrid nanosystems for drug delivery[END_REF], where the drug is usually loaded.

The magnetic nanoparticles assembly core -silica shell structure combines the advantage of both types of materials. The silica shell, which can be made to be mesoporous, not only protects the core from the outside environment, but also provides a large surface area for drug loading. Silica nanoparticles are also well-known for their biocompatibility [START_REF] Tarn | Mesoporous Silica Nanoparticle Nanocarriers: Biofunctionality and Biocompatibility[END_REF][START_REF] Tang | Mesoporous Silica Nanoparticles: Synthesis, Biocompatibility and Drug Delivery[END_REF][START_REF] Asefa | Biocompatibility of Mesoporous Silica Nanoparticles[END_REF][START_REF] He | Mesoporous silica nanoparticle based nano drug delivery systems: synthesis, controlled drug release and delivery, pharmacokinetics and biocompatibility[END_REF], which further enhances the potential of this drug delivery system. For example, the group of Lu et al. reported the synthesis of mesoporous organosilica nanoparticles encapsulating with Fe3O4 nanocrystals clusters [START_REF] Zhang | Magnetic Hollow Spheres of Periodic Mesoporous Organosilica and Fe3O4 Nanocrystals: Fabrication and Structure Control[END_REF]. Thanks to the addition of organosilica precursors during the synthesis, NH2 functional groups are on the surface of the organosilica layer. NH2 groups bind with the drug (aspirin and ibuprofen), hence reducing the release rate. This strategy not only increases the magnetization of the carriers, but also embeds the high mesoporosity, functionalization and the biocompatibility of silica into the drug delivery system. Magnetic nanoparticles functionalized liposomes, also called magnetoliposomes, is another very interesting drug delivery system. This strategy introduces controllable mobility property and MRI imaging into liposomes. In addition, due to the hyperthermia effect of magnetic nanoparticles, the crystal structure of liposome can be controlled by applying an alternating magnetic field, thus regulating the drug release rate [START_REF] Monnier | Magnetoliposomes: opportunities and challenges[END_REF]. It is synthesized by loading several magnetic nanoparticles inside the lumen [START_REF] Faria | Synthesis and characterization of magnetoliposomes for MRI contrast enhancement[END_REF][START_REF] Fortin-Ripoche | Magnetic Targeting of Magnetoliposomes to Solid Tumors with MR Imaging Monitoring in Mice: Feasibility[END_REF][START_REF] Frascione | Ultrasmall superparamagnetic iron oxide (USPIO)-based liposomes as magnetic resonance imaging probes[END_REF][START_REF] García-Jimeno | Magnetoliposomes prepared by reverse-phase followed by sequential extrusion: Characterization and possibilities in the treatment of inflammation[END_REF][START_REF] Garnier | Optimized synthesis of 100 nm diameter magnetoliposomes with high content of maghemite particles and high MRI effect[END_REF][START_REF] Giri | Preparation and characterization of phospholipid stabilized uniform sized magnetite nanoparticles[END_REF], or inside the lipid layer [START_REF] Chen | Controlled Release from Bilayer-Decorated Magnetoliposomes via Electromagnetic Heating[END_REF][START_REF] Floris | SPION@liposomes hybrid nanoarchitectures with high density SPION association[END_REF][START_REF] Bonnaud | Insertion of Nanoparticle Clusters into Vesicle Bilayers[END_REF][START_REF] Amstad | Triggered Release from Liposomes through Magnetic Actuation of Iron Oxide Nanoparticle Containing Membranes[END_REF] or on the surface of liposome [START_REF] Floris | SPION@liposomes hybrid nanoarchitectures with high density SPION association[END_REF]. The location of magnetic nanoparticles inside liposomes can be controlled by changing their surface functional groups [START_REF] Monnier | Magnetoliposomes: opportunities and challenges[END_REF]. The position between lipid bi-layers could be favorable in some situations, since the heat from the hyperthermia effect will be delivered directly to the lipid to change the structure. By combining the large drug loading capacity and biocompatibility of liposome with the high mobility, MRI imaging and hyperthermia effect of magnetic nanoparticles, a wide range of applications is opened for magnetoliposomes.

Precise control of individual magnetic nanoparticles in vivo is hard to achieve, since they tend to form chains and aggregation under an external magnetic field [START_REF] Ramaswamy | Movement of Magnetic Nanoparticles in Brain Tissue: Mechanisms and Safety[END_REF]. Several in vivo studies about the guidance of magnetic nanoparticles to site of interests have been reported [START_REF] Mohseni | Scalable magnet geometries enhance tumour targeting of magnetic nano-carriers[END_REF][START_REF] Price | In Vivo Pulmonary Delivery and Magnetic-Targeting of Dry Powder Nano-in-Microparticles[END_REF][START_REF] Al-Jamal | Magnetic Drug Targeting: Preclinical in Vivo Studies, Mathematical Modeling, and Extrapolation to Humans[END_REF]. However, the accumulation of particles in the site of interest is achieved more than a long-distance guidance demonstration. The penetration depth of 100 nm magnetic particles inside tumors in vivo was reported to be only 7 cm [START_REF] Mohseni | Scalable magnet geometries enhance tumour targeting of magnetic nano-carriers[END_REF]. Therefore, the injection of magnetic drug carriers near the site of interests seems required.

Magnetic micro-swimmers -Self-propelling force as the driven factor

While the encapsulation of several magnetic nanoparticles inside a drug carrier increases the magnetic force of magnetic fields applied to it, the aggregation may lead to the loss of superparamagnetism. Another approach is introducing a self-propelling force into the magnetic carriers. In this case, the magnetic field only acts as a navigator. Carriers move forward by their own propelling force. This approach does not require too strong magnetic fields, and does not depend on the magnetic force [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. The self-propelling force can be from a bacterium, a sperm or a micron-size magnetic motor.

Using a rotating magnetic field, a mechanical rotation movement may be created. Inspired by the bacterial flagella, screw-shaped magnetic micro-motors for drug delivery are fabricated. The micro-motors (also called micro-swimmers) can swim steadily, pick up drug-loaded cargos and release them into cells. This drug delivery system offers many advantages: high controllability, drug loading and release on demand, possibility to synthesize in large scale, no fuel needed and low magnetic field strength requirement compared to magnetic-force-driven systems… [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. For instance, Wang et al. reported the synthesis of Ni-Ag micro-swimmers, which can move with a speed of 10 µm/s [START_REF] Gao | Cargo-Towing Fuel-Free Magnetic Nanoswimmers for Targeted Drug Delivery[END_REF]. The cargos, which are drug-loaded magnetic polymer microparticles, are stuck to the swimmers by magnetic force. The system can directly deliver the drug-loaded particles to cancer cells in vitro. Similarly, helix-shaped Ni/Ti bilayer coated polymeric micro-swimmers were synthesized by the group of Nelson et al. [START_REF] Qiu | Magnetic Helical Microswimmers Functionalized with Lipoplexes for Targeted Gene Delivery[END_REF][START_REF] Tottori | Magnetic Helical Micromachines: Fabrication, Controlled Swimming, and Cargo Transport[END_REF]. Their micro-swimmers can be functionalized with lipoplexes to deliver genes into cells [START_REF] Qiu | Magnetic Helical Microswimmers Functionalized with Lipoplexes for Targeted Gene Delivery[END_REF] or pick up microparticles (around 6 µm in diameter) using a basket-shaped head [START_REF] Tottori | Magnetic Helical Micromachines: Fabrication, Controlled Swimming, and Cargo Transport[END_REF], offering a wide range of applications. This micro-swimmer has a screw-shaped and rotates under an alternating magnetic field (figure 2A and2B). It moves in a wobbling motion; the wobbling angle is determined by the frequency of the magnetic field. When the wobbling angle is very small, the moving behavior is corkscrew. The speed of the micro-swimmer is ranging from 20 to 200 µm/s depending on the size, shape and design.

Having the self-powered ability, living microorganisms are promising candidates for drug carriers. Compared to the speed of synthetic micro-swimmers, the speed of some microorganisms, for example bacteria, is higher, since their movement in biological environments is naturally optimized [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. In addition, they have better bio-adaptability, for example, sperms adapt well to the environment inside the female reproductive system [START_REF] Xu | Sperm-Hybrid Micromotor for Targeted Drug Delivery[END_REF]. Moreover, they have the ability of trans-membrane transport, which is not available in synthetic micro-motors [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF]. In the case of microorganisms having magnetic property, they are functionalized with drug carriers [START_REF] Felfoul | Magneto-aerotactic bacteria deliver drug-containing nanoliposomes to tumour hypoxic regions[END_REF][START_REF] Stanton | Magnetotactic Bacteria Powered Biohybrids Target E. coli Biofilms[END_REF]. For example, Stanton et al. integrated ciprofloxacin-loaded silica microtubes into magnetotactic bacteria Magnetosopirrillum gryphiswalense (MSR-1) and demonstrated the controllability of this system using a magnetic field [START_REF] Stanton | Magnetotactic Bacteria Powered Biohybrids Target E. coli Biofilms[END_REF]. The drug delivery system was created simply by incubation of bacteria with silica microtubes. The drug-loaded microtubes-MSR-1 was magnetically guided to an E. Coli biofilm, whose pH is acidic, facilitating the release of CFX. As shown in figure 2C, the drug-release rate of CFX in low pH is much higher than in high pH. In addition, under magnetic field control, the bacteria can push the E. Coli biofilm and be trapped inside it, providing more chances for drug release (figure 2C). For microorganisms that do not naturally have magnetic particles inside, such as sperm or E. Coli, they are loaded with drugs and functionalized with magnetic "gears" [START_REF] Xu | Sperm-Hybrid Micromotor for Targeted Drug Delivery[END_REF][START_REF] Park | Multifunctional Bacteria-Driven Microswimmers for Targeted Active Drug Delivery[END_REF]. For example, taking advantage of the motility of sperms, Xu et al. loaded doxorubicin into sperms and put a magnetic cap around their heads [START_REF] Xu | Sperm-Hybrid Micromotor for Targeted Drug Delivery[END_REF]. Using a magnetic field, the magnetic caps around sperms orient and point them to the destination. When sperms arrive at the tumor, they penetrate inside it, leaving the caps behind. The drug-loaded modified sperms (approximately 15 pg of DOX-HCl per sperm) could swim for a suitable time, distance for drug delivery, and showed a high tumor cell elimination efficiency. Using HeLa spheroid model, the percentage of live cells after 24h when the spheroids were incubated with free DOX-HCl and with DOX-HCl-loaded sperms were 45% and 47%, respectively. The difference in percentage of live cells between these 2 cases were negligible after 72h, showing that the integration of drug into sperms did not affect its therapeutic efficiency. Having almost equal cancer cells elimination efficiency with free DOX-HCl, DOX-HCl-loaded-sperms also possess targeting property, reducing systemic effect while keeping the same toxicity toward cancer cells.

While there have been many reported drug delivery strategies using controllable magnetic carriers, there are still many problems remaining unsolved. Practically, the strongest, yet safe for human health, external magnetic field generated from a magnet can penetrate up to only 5 cm below human skin, limiting the application of magnetic drug carriers for deep targets [START_REF] Shapiro | Towards dynamic control of magnetic fields to focus magnetic carriers to targets deep inside the body[END_REF]. To enhance the penetration depth of the magnetic field, superconducting magnets used in MRI are required. However, these magnets are very bulky and hard to move, raising the problem of controlling the direction of the magnetic field. Martel communicated an idea about moving the patient instead, but further investigation and experiments are needed [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF].

Besides the problem of magnetic field penetration in deep targets, there is also a problem with the movement of drug carriers in vivo. Due to the no-slip boundary condition at the blood vessel wall, the highest circulation drag force is in the middle of the blood vessels, while it is 0 near the wall [START_REF] Shapiro | Towards dynamic control of magnetic fields to focus magnetic carriers to targets deep inside the body[END_REF]. Therefore, if a magnetic field pushes the magnetic drug carriers out of the center, they would accumulate and form a film of magnetic particles on the blood vessel wall, while they should be deep inside a tumor. The aggregation would terminate the superparamagnetic property of nanoparticles. The film also requires a stronger magnetic field to move. MRI can be applied to know the location of magnetic carriers and to detect the formation of the film. However, this division of duty between control mode and imaging mode leads to the loss in carriers' driving effectiveness [START_REF] Shapiro | Towards dynamic control of magnetic fields to focus magnetic carriers to targets deep inside the body[END_REF]. These problems in vivo can be solved if the magnetic carriers have their own propelling force; since they do not require a too strong magnetic field to move, and they can escape from the film by themselves. While the bio-hybrid carriers made from microorganisms have better bio-adaptability and moving speed than artificial micromotors, they would trigger the human immune system. In addition, with the micro size of bacteria and some types of microswimmers, it would be hard to penetrate deep inside a tumor.

Using an electric field

Similar to electrotaxis in many organisms, the use of electric fields to guide drugs to the desired location is a potential therapeutic strategy to cure diseases. Since a strong electric field is harmful to cells and tissues, only weak electric fields are applicable, leading to the low penetration depth of electric fields into the human body. Therefore, electric fields can only be used to guide drugs through epithelial barriers (such as skin) to improve the permeability of drugs. This technique is called iontophoresis (figure 1A), which is not only applied to treat skin-related diseases, but also to eliminate deep tumors that are not suitable to be operated via implantation of iontophoresis devices.

Due to the ease of access, transdermal approaches of iontophoresis can be applied for several applications, such as the treatment of skin cancer [START_REF] Venuganti | Topical gene silencing by iontophoretic delivery of an antisense oligonucleotide-dendrimer nanocomplex: the proof of concept in a skin cancer mouse model[END_REF][START_REF] Toyoda | Anti-cancer vaccination by transdermal delivery of antigen peptide-loaded nanogels via iontophoresis[END_REF][START_REF] Huber | Topical Skin Cancer Therapy Using Doxorubicin-Loaded Cationic Lipid Nanoparticles and Iontophoresis[END_REF][START_REF] Lemos | Iontophoresis Improved Growth Reduction of Invasive Squamous Cell Carcinoma in Topical Photodynamic Therapy[END_REF][START_REF] Petrilli | Skin cancer treatment effectiveness is improved by iontophoresis of EGFR-targeted liposomes containing 5-FU compared with subcutaneous injection[END_REF][START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF] and local anesthetics [START_REF] Liu | Iontophoretic delivery of lignocaine in healthy volunteers: effect of concentration of epinephrine on local anesthesia[END_REF][START_REF] Manjunatha | Iontophoretic delivery of lidocaine hydrochloride through ex-vivo human skin[END_REF]. The electric field helps drugs to go through the skin layer, improving treatment efficiency. For local anesthetics application, Manjunatha et al. reported the delivery of Lidocaine Hydrochloride (HCl) using iontophoresis through ex vivo human skin and in vivo mice skin [START_REF] Manjunatha | Iontophoretic delivery of lidocaine hydrochloride through ex-vivo human skin[END_REF]. The Lidocaine HCl concentration penetrated into human skin of continuous direct current (DC) iontophoresis application group was 4 times higher than that of passive diffusion group. By applying pulsed DC current, the drug concentration penetrated into human skin was only 3 times higher than the drug concentration in passive diffusion application group, but the skin damage investigated in mice was highly reduced, suggesting the potential application of pulsed DC iontophoresis for local anesthetics application. In cancer treatment, Huber et al. used iontophoresis of nanoparticles drug formulation to improve the penetration depth of doxorubicin (DOX) to treat squamous cell carcinoma in mice [START_REF] Huber | Topical Skin Cancer Therapy Using Doxorubicin-Loaded Cationic Lipid Nanoparticles and Iontophoresis[END_REF]. In their report, under passive diffusion condition, the penetration depth in viable epidermis in vitro of DOX solid lipid nanoparticles (DOX-SLNs, 136 nm in diameter) was approximately 3.4 times higher than that of DOX solution. The penetration efficiency can be further improved by the application of iontophoresis. In viable epidermis layer, the penetration depth of DOX-SLNs in iontophoresis condition was 45 times higher than that of DOX-SLNs in passive diffusion condition. In combination, the use of iontophoresis for nanoparticles drug formulation highly increased the penetration depth of DOX into skin. For skin cancer treatment efficiency investigation, in vivo study in mice was conducted. The tumor growth inhibition rate in mice treated with iontophoresis of DOX-SLNs was higher than that of DOX solution. In addition, the use of iontophoresis of DOX-SLNs reduced the amount of undifferentiated cancer cells, compared to both non-treated mice group and mice group treated with the iontophoresis of DOX solution. These achievements show the very high potential of electric-field-guided drug treatment for skin cancers.

Although iontophoresis has shown its high performance in skin cancers treatment in both preclinical and clinical trials, it cannot be applied for tumors lying deep inside the body due to the access difficulty of iontophoresis devices. Specifically for bladder, intravesical delivery is one of the approaches for post-surgery treatment of bladder cancers. The electrode and drugs are inserted into the bladder through urinal tracts, helping to deliver drugs deep inside the bladder wall. The delivery of mitomycin C using iontophoresis into the bladder reduces recurrences in patients [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF]. In an ex vivo experiment of human bladder tissue, after 15 minutes, the amount of drug delivered by iontophoresis was approximately 6 times higher than that by passive diffusion [START_REF] Stasi | Electromotive Delivery of Mitomycin C into Human Bladder Wall[END_REF]. Several clinical trials gave positive results for the use of iontophoresis to deliver drugs intravesically for bladder cancer treatment [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF][START_REF] Di Stasi | Intravesical Electro-Osmotic Administration of Mitomycin C[END_REF]. For example, Gan et al. reported a clinical trial using sequential bacillus Calmette-Guérin (BCG)/iontophoresis of mitomycin C to treat high risk, nonmuscle invasive bladder cancer [START_REF] Gan | Sequential bacillus Calmette-Guérin/Electromotive Drug Administration of Mitomycin C as the Standard Intravesical Regimen in High Risk Nonmuscle Invasive Bladder Cancer: 2-Year Outcomes[END_REF]. The treatment was successful in 87% of patients (90 of 104 people). After 1 year, nearly 87% of patients did not develop recurrence (75 of 86 people). After 2 years, approximately 93% of 1-year-disease-free patients continued to be disease-free (66 of 71 people).

Because of the shallow penetration of applied electric fields, iontophoresis devices have to be implanted inside the body to reach deep targets. The use of implanted devices helps to concentrate drugs on the implanted location and to reduce systemic drugs. This approach is suitable for unable to be operated tumors, such as in the case of pancreatic cancer. In the advanced state of pancreatic cancer, many patients have locally advanced cancer, leading to the invasion of the tumor to the adjacent blood vessels, creating difficulties for surgery [START_REF] Byrne | Local iontophoretic administration of cytotoxic therapies to solid tumors[END_REF][START_REF] Li | Pancreatic cancer[END_REF]. Byrne et al. fabricated a biocompatible iontophoresis device, which was then implanted inside the pancreatic cancer xenograft mouse model [START_REF] Byrne | Local iontophoretic administration of cytotoxic therapies to solid tumors[END_REF]. After 7 weeks, the tumor size of mice treated by implanted gemcitabine-releasing iontophoresis device was 1.7 times smaller than the initial. Meanwhile, the tumors of mice treated by intravenous gemcitabine, intravenous saline and saline-releasing iontophoresis device continued to develop for 7 weeks. In another report, the implanted iontophoresis device for local drug delivery showed a better tumor response than intravenous drugs [START_REF] Byrne | Iontophoretic device delivery for the localized treatment of pancreatic ductal adenocarcinoma[END_REF].

The main challenge with the use of electric fields to guide drug is the danger of high strength electric fields, lowering the electric force inducing on the drug. Therefore, only small molecules can be guided by iontophoretic, while antibodies, nanoparticles are excluded from this treatment method due to their big size [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF]. The penetration depth of molecules in tumors is improved by electric field, but still too small for large size tumors. For example, the drug is found up to 12 mm [START_REF] Anderson | Effects of iontophoresis current magnitude and duration on dexamethasone deposition and localized drug retention[END_REF], 10 mm [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF] or only 5 mm [START_REF] Draper | Absorption of Iontophoresis-Driven 2% Lidocaine With Epinephrine in the Tissues at 5 mm Below the Surface of the Skin[END_REF] from the electrode surface. In addition, at high depth, the quantity of drug may not be sufficient for therapeutic purposes. Although the electrode can be put in the desired location (for example, on tumors), the drug still diffuses to healthy surrounding tissues, raising the concern about toxicity, especially in sensitive areas. For instance, pancreatitis may develop if drugs are delivered directly to the pancreas [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF].

Using a chemical concentration gradient

Chemotaxis is very important in the development of an organism. Bacteria, human cells sense chemical cues to migrate, to find food and to avoid dangers. Taking advantage of chemotaxis, many targeted drug delivery systems use chemical cues released from the target to migrate there (figure 1C). In addition, these taxis behavior can be further engineered to increase the sensitivity or to fit the application. Unlike magnetically guided carriers or electric guided therapies, in which the location of action must be well known, chemotactic guided drug carriers spontaneously follow the chemoattractant to the desired location.

Self-driven micromotors

Micromotors can transfer chemical reaction energy to mechanical movements. They interact with chemicals that exist in their surrounding environment to move, equipping them the capacity to sense and move toward high reactants/catalysts concentration regions. This behavior is similar to chemotaxis in living organisms, giving micromotors a very high potential in the targeted drug delivery application. Using fuels like hydrogen peroxide [START_REF] Peng | Self-Guided Supramolecular Cargo-Loaded Nanomotors with Chemotactic Behavior towards Cells[END_REF][START_REF] Nakata | Periodic Oscillatory Motion of a Self-Propelled Motor Driven by Decomposition of H 2 O 2 by Catalase[END_REF][START_REF] Baraban | Chemotactic Behavior of Catalytic Motors in Microfluidic Channels[END_REF][START_REF] Zhao | Geometric asymmetry driven Janus micromotors[END_REF][START_REF] Gao | Multi-Fuel Driven Janus Micromotors[END_REF][START_REF] Ma | Reversed Janus Micro/Nanomotors with Internal Chemical Engine[END_REF], or catalysts like pH [121,[START_REF] De Ávila | Micromotor-enabled active drug delivery for in vivo treatment of stomach infection[END_REF], which are overproduced in tumors [START_REF] Szatrowski | Production of Large Amounts of Hydrogen Peroxide by Human Tumor Cells[END_REF][START_REF] Kato | Acidic extracellular microenvironment and cancer[END_REF], micromotors are able to move specifically toward cancer cells. Polymerization reactions also can be used to move micromotors [START_REF] Pavlick | A Polymerization-Powered Motor[END_REF], giving them the chemotactic movement toward high monomer concentration. Interestingly, a glucose-fueled nanomotor system has demonstrated the improvement in mice blood-brain barrier penetration in vivo [START_REF] Joseph | Chemotactic synthetic vesicles: Design and applications in blood-brain barrier crossing[END_REF]. The nanomotor showed the chemotactic movement toward high glucose concentration. The nanomotors are polymersomes containing glucose oxidase and catalase, which catalyze glucose oxidation reaction and decomposition of H2O2 to form O2, pushing the nanomotor forward. The directional movement of polymersomes was achieved due to the asymmetric configuration. Via in situ brain perfusion, the amount of chemotactic polymersomes in the central nervous system of rat was 4 times higher than that of non-chemotactic polymersomes (20% and 5% of injected dose, respectively) -consisting of symmetric polymersomes, asymmetric but empty polymersomes. Drug-loaded micromotors moving specifically in acidic pH have been reported for drug delivery in the stomach [121,[START_REF] De Ávila | Micromotor-enabled active drug delivery for in vivo treatment of stomach infection[END_REF]. Wang et al. showed the improvement in the Helicobacter pylori elimination rate in vivo when using clarithromycin-loaded micromotors compared to nonmoving microparticles [START_REF] De Ávila | Micromotor-enabled active drug delivery for in vivo treatment of stomach infection[END_REF]. As shown in figure 3A, the micromotor main component is the Mg core, which reacts with HCl in mice's stomach to move. The directional movement is achieved by the configuration of the TiO2 shell, which covers partly the Mg core, leaving space for the bubble forming reaction. In figure 3B, the amount of H. Pylori in mice treated with Mg motor is comparable to mice treated with the conventional method (antibiotic and proton pump inhibitor), confirming the drug-protection capacity of the motor.

Researches about micromotors are mostly conducted in non-biological environments. There are not many investigations in vivo, especially the behavior of micromotors in blood, maybe because of their remaining disadvantages. Hydrogen peroxide -the fuel of many micromotor systems, has a very low concentration in blood (1-5 µM at normal state [START_REF] Forman | What is the concentration of hydrogen peroxide in blood and plasma?[END_REF]), while the needed H2O2 concentration to activate H2O2-fueled micromotors movement is at least 64 mM (0.15% v/v) [START_REF] Peng | Self-Guided Supramolecular Cargo-Loaded Nanomotors with Chemotactic Behavior towards Cells[END_REF]. Therefore, a direct administration of micromotors to the surrounding site of interest is required. In addition, micromotors are easily recognized and caught by macrophages in the blood, since they do not have any stealth coating. The addition of a stealth layer would cover the reaction site of micromotors, hindering their movement.

Biological and bio-hybrid drug carriers

Bacteria

Bacteria is a potential candidate to carry drugs. They have the ability to locate, target and then to proliferate inside tumors thanks to their chemotactic sensing [START_REF] Cummins | Bacteria and tumours: causative agents or opportunistic inhabitants?[END_REF]. Bacteria find the tumor's location by following the chemoattractants in necrotic regions produced by cancer cells, such as aspartate, serine, citrate, ribose and galactose [START_REF] Baban | Bacteria as vectors for gene therapy of cancer[END_REF]. Then they enter tumors via the leaky vascular networks. Because oxygen acts as a chemorepellant for certain types of bacteria, tumors are perfect niches for them to replicate because of the hypoxia, rich nutrition and lack of immune system environment [START_REF] Cummins | Bacteria and tumours: causative agents or opportunistic inhabitants?[END_REF]. Bacteria have been reported to be carriers of proteins [START_REF] Seavey | A Novel Human Her-2/neu Chimeric Molecule Expressed by Listeria monocytogenes Can Elicit Potent HLA-A2 Restricted CD8-positive T cell Responses and Impact the Growth and Spread of Her-2/neu-positive Breast Tumors[END_REF][START_REF] Theys | Repeated cycles of Clostridium -directed enzyme prodrug therapy result in sustained antitumour effects in vivo[END_REF][START_REF] Lehouritis | Activation of multiple chemotherapeutic prodrugs by the natural enzymolome of tumour-localised probiotic bacteria[END_REF][START_REF] Forbes | Engineering the perfect (bacterial) cancer therapy[END_REF], DNA [START_REF] Wood | Cancer immunotherapy using Listeria monocytogenes and listerial virulence factors[END_REF][START_REF] Gentschev | Recombinant attenuated bacteria for the delivery of subunit vaccines[END_REF][START_REF] Sciaranghella | A live attenuated Listeria monocytogenes vaccine vector expressing SIV Gag is safe and immunogenic in macaques and can be administered repeatedly[END_REF][START_REF] Palffy | Salmonellamediated gene therapy in experimental colitis in mice[END_REF][START_REF] Yin | Bifidobacterium infantis -mediated HSV-TK/GCV suicide gene therapy induces both extrinsic and intrinsic apoptosis in a rat model of bladder cancer[END_REF][START_REF] Jiang | Proteomic analysis of bladder cancer by iTRAQ after Bifidobacterium infantis-mediated HSV-TK/GCV suicide gene treatment[END_REF][START_REF] Xiao | The Antitumor Effect of Suicide Gene Therapy Using Bifidobacterium infantis-mediated Herpes Simplex Virus Thymidine Kinase/Ganciclovir in a Nude Mice Model of Renal Cell Carcinoma[END_REF] and micro/nanoparticles [START_REF] Luo | Bacteria-Mediated Hypoxia-Specific Delivery of Nanoparticles for Tumors Imaging and Therapy[END_REF][START_REF] Kojima | Construction and evaluation of bacteriadriven liposome[END_REF][START_REF] Zhang | Propulsion of liposomes using bacterial motors[END_REF][START_REF] Nguyen | Active tumortherapeutic liposomal bacteriobot combining a drug (paclitaxel)-encapsulated liposome with targeting bacteria (Salmonella Typhimurium)[END_REF][START_REF] Park | New paradigm for tumor theranostic methodology using bacteria-based microrobot[END_REF] for tumors elimination.

Bacteria can be genetically modified to have the capacity to produce desired therapeutic proteins. The interested proteins, such as anti-tumor cytotoxic agents, are directly expressed in bacteria. The modification procedure is well known and easy to manipulate [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF]. With the ability to target and accumulate inside tumors by following chemotactic signals, bacteria enter tumors and express therapeutic proteins, which act as drugs, prodrugs or immune stimulation agents [START_REF] Forbes | Engineering the perfect (bacterial) cancer therapy[END_REF]. The combinational therapy involving many drugs can be achieved by integrating several proteins of interest at the same time on bacteria. This in vivo production of therapeutic agents reduces the drug purification step in drug production, hence reducing the cost of treatment. In addition, since the bacteria migrate and express proteins only inside tumors, the systematic toxicity is highly decreased. For example, Tangney et al. reported the use of probiotic bacteria to on-site produce prodrug [START_REF] Lehouritis | Activation of multiple chemotherapeutic prodrugs by the natural enzymolome of tumour-localised probiotic bacteria[END_REF]. In vitro and in vivo experiments on mice showed the reduction in tumor size and the increase of mice survival rate, indicating the potential of this strategy. In another example, Zheng et al. reported the use of an attenuated Salmonella typhimurium strain, which was genetically engineered to secrete Vibrio vulnificus flagellin B (FlaB), to target tumors in mice model [START_REF] Zheng | Two-step enhanced cancer immunotherapy with engineered Salmonella typhimurium secreting heterologous flagellin[END_REF]. FlaB triggered the recruitment of immune cells, which eliminated and suppressed tumor cells. 55% of mice treated with modified bacteria no longer had tumor after 52 days. Meanwhile, mice treated with PBS or purified FlaB did not show any sign of tumor regression and died before the experiment ended, indicating the importance of the targeting property of bacteria. The secretion of FlaB from engineered bacteria also can prevent metastasis of orthotopic human colon cancer in nude mice. In mice treated with engineered S. Typhimurium, only 4 metastasis lesions were found in 3 mice, while 91 lesions were found in PBS treated mice. However, when bacteria express eukaryotic proteins, the lack of post-translational modification, the formation of inclusion bodies, incomplete protein folding or codon usage bias inactivate the produced proteins or reduce the yield rate [START_REF] Rosano | Recombinant protein expression in Escherichia coli: advances and challenges[END_REF].

Instead of proteins, the delivery of DNA directly into cancer cells using bacteria is an effective strategy to kill cancer cells, which is called bactofection. In comparison to other types of gene delivery vector, the use of bacteria has lower cost and more simple preparation, while still keeps a high delivery load [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF]. The gene is embedded into a bacteria plasmid. Then, it is transferred to the host cell nucleus after the internalization of bacteria. Therefore, the most popular choice of plasmid carrier is intracellular bacteria, for example, Listeria monocytogenes (L. monocytogenes), due to their ability to internalize, live in the cytoplasm and to spread from cells to cells without going through extracellular matrix [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF][START_REF] Kaufmann | Immunity to Intracellular Bacteria[END_REF]. Proteins of interest are then synthesized and expressed by mammalian cells. This strategy produces more stable expression compared to proteins expressed directly on bacteria [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF]. Bactofection has been reported for in vivo delivery of therapeutic DNA to inflamed tissue for treatment of inflammatory bowel disease [START_REF] Palffy | Salmonellamediated gene therapy in experimental colitis in mice[END_REF], the delivery of herpes simplex virus thymidine kinase and ganciclovir (called suicide gene therapy) to bladder cancer cells, leading to their apoptosis [START_REF] Yin | Bifidobacterium infantis -mediated HSV-TK/GCV suicide gene therapy induces both extrinsic and intrinsic apoptosis in a rat model of bladder cancer[END_REF][START_REF] Jiang | Proteomic analysis of bladder cancer by iTRAQ after Bifidobacterium infantis-mediated HSV-TK/GCV suicide gene treatment[END_REF][START_REF] Xiao | The Antitumor Effect of Suicide Gene Therapy Using Bifidobacterium infantis-mediated Herpes Simplex Virus Thymidine Kinase/Ganciclovir in a Nude Mice Model of Renal Cell Carcinoma[END_REF]. Nevertheless, bactofection is also wellknown for its application in the delivery of DNA vaccines, which is a plasmid encoding antigen that provides mammalian cells the immunity against pathogens and cancer cells [START_REF] Wood | Cancer immunotherapy using Listeria monocytogenes and listerial virulence factors[END_REF][START_REF] Gentschev | Recombinant attenuated bacteria for the delivery of subunit vaccines[END_REF][START_REF] Sciaranghella | A live attenuated Listeria monocytogenes vaccine vector expressing SIV Gag is safe and immunogenic in macaques and can be administered repeatedly[END_REF]. For example, L. monocytogenes have been used to deliver melanoma, cervical and breast cancer antigens to T-cells for cancer immunotherapy [START_REF] Wood | Cancer immunotherapy using Listeria monocytogenes and listerial virulence factors[END_REF]. However, not all cancer cells express therapeutic antigens, leading to the uncompleted elimination of cancer cells [START_REF] Gardlik | Bacterial vectors and delivery systems in cancer therapy[END_REF]. Thus, a combination of therapy would be necessary to totally cure a disease.

Using bacteria to deliver protein or DNA requires genetic modification, which can be affected by mutation, hence reducing the efficiency of this method. To avoid this problem, a division in the responsibility of drug loading and transport is needed. So, the drug is loaded inside a cargo, for example liposomes or nanoparticles, and the duty of bacteria is only carrying the cargo to the desired destination by following chemotactic cues. The cargos can carry any drugs or imaging agents without harming the bacteria. The linkage between cargos and bacteria can be formed without or with very little modification of bacterial membrane, leading to the simplicity in the fabrication of the delivery systems. The cargos-bacteria bond can be bioaffinity [START_REF] Kojima | Construction and evaluation of bacteriadriven liposome[END_REF][START_REF] Zhang | Propulsion of liposomes using bacterial motors[END_REF][START_REF] Nguyen | Active tumortherapeutic liposomal bacteriobot combining a drug (paclitaxel)-encapsulated liposome with targeting bacteria (Salmonella Typhimurium)[END_REF], such as streptavidin-biotin and antibody-antigen, or covalent interaction [START_REF] Taherkhani | Covalent Binding of Nanoliposomes to the Surface of Magnetotactic Bacteria for the Synthesis of Self-Propelled Therapeutic Agents[END_REF]. For example, Nguyen et al. have reported the attachment of paclitaxel-loaded liposome to Salmonella Typhimurium bacteria for tumor targeting and elimination (figure 4) [START_REF] Nguyen | Active tumortherapeutic liposomal bacteriobot combining a drug (paclitaxel)-encapsulated liposome with targeting bacteria (Salmonella Typhimurium)[END_REF]. The paclitaxel-loaded liposome was coated with streptavidin, which could adhere to biotin on the bacteria membrane. Therefore, no complicated modification was needed on bacteria. The drug release rate of the drug-loaded liposomes is similar to the liposome-bacteria system, showing the minor influence of bacteria on the drug release property of liposomes. Thanks to the mobility of bacteria, the liposomes-bacteria system had a higher speed than the only-liposomes formulation, which possessed only Brownian motion (3.09 µm/s and 0.4 µm/s, respectively). With the liposomes' size of 2.25 µm, the number of bacteria adhering to one liposome was from 1 to 3. In addition, the bacteria provided the tumorstargeting ability to the system, hence increasing the therapeutic efficiency. In vitro, the IC50 of the liposome-bacteria system was significantly lower than that of only-liposomes, indicating the high potential of the system. While the strategy of attaching drug-loaded cargos to bacteria ignores the high functionality of bacteria, the simplification in the production process brings the therapy closer to the realization [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF].

Human cells

Besides the same advantages as bacteria in drug delivery applications, human cells also offer the compatibility with the human immune system. With the ability to follow chemotactic signals, immunocytes and stem cells can migrate to injured, inflamed or cancerous sites. For example, the inflammation process recruits many mononuclear phagocytes to inflamed sites [START_REF] Kindt | Kuby Immunology[END_REF]. Macrophages and monocytes also accumulate in the hypoxic region of tumors, as reported in prostate and breast cancer [START_REF] Leek | Association of Macrophage Infiltration with Angiogenesis and Prognosis in Invasive Breast Carcinoma[END_REF][START_REF] Lewis | Expression of vascular endothelial growth factor by macrophages is up-regulated in poorly vascularized areas of breast carcinomas[END_REF]. In addition, they can pass through biological barriers, such as the blood-brain or blood tumors barrier, then release the loaded drug, enhancing the therapeutic efficacy [START_REF] Persidsky | Microglial and Astrocyte Chemokines Regulate Monocyte Migration through the Blood-Brain Barrier in Human Immunodeficiency Virus-1 Encephalitis[END_REF][START_REF] Anthony | Age-related effects of interleukin-1 beta on polymorphonuclear neutrophil-dependent increases in blood-brain barrier permeability in rats[END_REF]. Another advantage of the human cell drug delivery system is the simple drug loading process. In general, drugs are loaded inside a cargo, for example, nanoparticles, liposomes. Then, the drug-loaded cargos are endocytosed by human cells during the incubation of the cells [START_REF] Choi | Delivery of nanoparticles to brain metastases of breast cancer using a cellular Trojan horse[END_REF]. Human cells like leukocytes are known to store many compounds in their intracellular vesicles, which is then released via exocytosis at the disease site [START_REF] Batrakova | Cell-mediated drug delivery[END_REF]. Drugs are then released following these chemicals. Human cells acting as promising drug carriers are leukocytes [START_REF] Shao | Chemotaxis-Guided Hybrid Neutrophil Micromotors for Targeted Drug Transport[END_REF][START_REF] Xue | Neutrophil-mediated anticancer drug delivery for suppression of postoperative malignant glioma recurrence[END_REF][START_REF] Brynskikh | Macrophage delivery of therapeutic nanozymes in a murine model of Parkinson's disease[END_REF][START_REF] Stephan | Therapeutic cell engineering with surface-conjugated synthetic nanoparticles[END_REF][START_REF] Huang | Tumortropic monocyte-mediated delivery of echogenic polymer bubbles and therapeutic vesicles for chemotherapy of tumor hypoxia[END_REF] and stem cells [START_REF] Roger | Mesenchymal stem cells as cellular vehicles for delivery of nanoparticles to brain tumors[END_REF][START_REF] Ma | Targeted Drug Delivery to Stroke via Chemotactic Recruitment of Nanoparticles Coated with Membrane of Engineered Neural Stem Cells[END_REF][START_REF] Menon | Human Bone Marrow-Derived Mesenchymal Stromal Cells Expressing S-TRAIL as a Cellular Delivery Vehicle for Human Glioma Therapy[END_REF][START_REF] Yang | Genetic engineering of human stem cells for enhanced angiogenesis using biodegradable polymeric nanoparticles[END_REF] due to their homing property to disease sites. Although red blood cells hold many advantages to be potential drug carriers, they do not possess any important intrinsic chemotactic movements. Therefore, we do not discuss about them in this review.

Leukocytes hold great potential for targeted drug delivery applications due to their well-known homing behavior to inflammation or pathogens' sites. From the fact that neutrophils have the ability to track, hunt and follow E. Coli, Qiang He et al. loaded drugs into neutrophils and showed that they could carrier drugs toward an E. Coli gel via chemotactic movement [START_REF] Shao | Chemotaxis-Guided Hybrid Neutrophil Micromotors for Targeted Drug Transport[END_REF]. The drugdoxorubicin (DOX) was loaded inside mesoporous silica nanoparticles (MSNs), which had high biocompatibility and high specific surface area for drug loading. To reduce drug leakage and increase MSNs uptake by neutrophils, MSNs were coated with a layer of E. Coli membrane (EM) (figure 5A). EM@MSNs uptake rate by neutrophils was 97.36%, higher than the uptake rate of MSNs (32.58%). The drug leakage rate was significantly reduced in both neutral and acidic pH after the coating of EM. Figure 5B shows the directional movement of EM@MSNs carrying neutrophils towards an E. Coli gel over 8 minutes, with a velocity of 0.165 µm/s. In addition to chasing after bacteria, the chemotactic behavior of leukocytes also brings leukocytes in blood or in bone marrows specifically to injured, inflamed locations [START_REF] Pang | A novel strategy to achieve effective drug delivery: exploit cells as carrier combined with nanoparticles[END_REF]. Leukocytes were also found inside tumors [169]. Tumor cells undergo inflammation process and secret chemoattractants to attract a high amount of leukocytes, mainly macrophages and T cells [START_REF] Steinfeld | T lymphocytes as potential therapeutic drug carrier for cancer treatment[END_REF][START_REF] Choi | A Cellular Trojan Horse for Delivery of Therapeutic Nanoparticles into Tumors[END_REF]. Moreover, in the inflammation environment, cell adhesion molecules are overexpressed on the surface of epithelial cells, facilitating the attachment of leukocytes to the epithelial layer, which is highly favorable for drug release [START_REF] Pang | A novel strategy to achieve effective drug delivery: exploit cells as carrier combined with nanoparticles[END_REF][START_REF] Wong | Adhesion and migration of polymorphonuclear leukocytes across human brain microvessel endothelial cells are differentially regulated by endothelial cell adhesion molecules and modulate monolayer permeability[END_REF]. Taking advantage of these properties, when leukocytes are loaded with a drug, they carriers the drug to the disease site, accumulate in that region and release the drug, enhancing the therapeutic efficacy. For example, Zhang et al. have reported the use of neutrophils to carry paclitaxel-loaded liposomes to target inflamed brain tumors [START_REF] Xue | Neutrophil-mediated anticancer drug delivery for suppression of postoperative malignant glioma recurrence[END_REF]. Liposome-carried neutrophils migrate to the tumors following inflammatory chemoattractants, penetrate the brain and reduce the recurrence of malignant glioma in mice. However, cancer in mice was not fully cured, even when the chemotactic attraction of cells to disease site was observed. Probably, the drug encapsulation capacity of cells was not high [START_REF] Batrakova | Cell-mediated drug delivery[END_REF]. In addition, leukocytes like macrophage cannot penetrate too far into the tumor. The drug then cannot reach tumor cores. When the size of tumors reduces, hypoxia and other inflammatory signals from the tumor reduced, hence reducing the recruitment of leukocyte and slowing down the treatment [START_REF] Owen | Mathematical modelling of the use of macrophages as vehicles for drug delivery to hypoxic tumour sites[END_REF]. Moreover, macrophages accumulation on the tumor surface would make the size of tumors nearly unchanged [START_REF] Owen | Mathematical modelling of the use of macrophages as vehicles for drug delivery to hypoxic tumour sites[END_REF]. Therefore, the combination of therapies in addition to the use of leukocytes is needed for complete eradication.

Just like leukocytes, stem cells have the property of homing to inflammation and tumors site. Stem cells surface interacts with chemokines and cytokines secreted by injured tissues [START_REF] Hu | Mesenchymal stem cells: A promising targeted-delivery vehicle in cancer gene therapy[END_REF]. They then migrate, adhere and penetrate into that site [START_REF] Hu | Mesenchymal stem cells: A promising targeted-delivery vehicle in cancer gene therapy[END_REF]. The targeting capacity of stem cells can be improved by overexpressing chemoattractant receptors [START_REF] Hu | Mesenchymal stem cells: A promising targeted-delivery vehicle in cancer gene therapy[END_REF]. In addition to their chemotactic behavior, stem cells are also interesting due to their regenerative function. They can release trophic factors to repair damaged neurons and facilitate recovery [START_REF] Borlongan | The great migration of bone marrow-derived stem cells toward the ischemic brain: Therapeutic implications for stroke and other neurological disorders[END_REF]. So, they are applied intensively in the treatment of neurodegenerative diseases [START_REF] Huang | Mesenchymal stem cells as therapeutic agents and potential targeted gene delivery vehicle for brain diseases[END_REF][START_REF] Yin | Transplantation of mesenchymal stem cells exerts anti-apoptotic effects in adult rats after spinal cord ischemia-reperfusion injury[END_REF]. To enhance the healing capacity of stem cells for angiogenesis improvement, vascular endothelial growth factor (VEGF)-loaded nanoparticles was integrated inside stem cells [START_REF] Yang | Genetic engineering of human stem cells for enhanced angiogenesis using biodegradable polymeric nanoparticles[END_REF]. After intramuscular injection of modified stem cells and delivery of VEGF, muscle degeneration and tissue fibrosis were highly reduced. This approach would be highly effective for injures recovery and tissue regeneration. Stem cells are also applied in targeted-delivery of genes. Menon et al. transduced a lentivirus vector of tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) into mesenchymal stromal cells [START_REF] Menon | Human Bone Marrow-Derived Mesenchymal Stromal Cells Expressing S-TRAIL as a Cellular Delivery Vehicle for Human Glioma Therapy[END_REF]. After injection, engineered mesenchymal stromal cells migrated to glioma tumors, locally expressed TRAIL to kill cancer cells, leading to the high suppression rate of glioma tumor growth (81.6%) and the high survival rate of the tested animals.

The drug delivery systems using human cells also possess disadvantages. In general, human cells have low drug loading capacity [START_REF] Batrakova | Cell-mediated drug delivery[END_REF]. In addition, both leukocyte and stem cells have the ability to disintegrate and destroy loaded therapeutic agents, leading to even lower loading capacity [START_REF] Batrakova | Cell-mediated drug delivery[END_REF][START_REF] Wei | Nanomaterials modulate stem cell differentiation: biological interaction and underlying mechanisms[END_REF]. The drug formulation must also be safe for carrying cells, since they still need to function normally and migrate toward the desired destination. The uptake of nanoparticles modifies cellular membrane, influences the differentiation process and cellular migration [START_REF] Wei | Nanomaterials modulate stem cell differentiation: biological interaction and underlying mechanisms[END_REF][START_REF] Behzadi | Cellular Uptake of Nanoparticles: Journey Inside the Cell[END_REF][START_REF] Sun | PEGylated TiO2 nanoparticles mediated inhibition of cell migration via integrin beta 1[END_REF]. For example, after endocytosed titanium oxides nanoparticles, the migration distance of stem cells was reduced [START_REF] Sun | PEGylated TiO2 nanoparticles mediated inhibition of cell migration via integrin beta 1[END_REF]. The large TiO2 nanoparticles inhibit more severely the migration behavior of cells than small nanoparticles [START_REF] Sun | PEGylated TiO2 nanoparticles mediated inhibition of cell migration via integrin beta 1[END_REF][START_REF] Hou | Effects of titanium nanoparticles on adhesion, migration, proliferation, and differentiation of mesenchymal stem cells[END_REF]. Furthermore, after the injection of cells, not all drugloaded cells migrate to injured sites, leading to the need of overexpressing cellular chemoattractants receptors, which complicates the therapeutic procedure. After the penetration, drug-loaded cells remain inside tumors or disease sites and block new-coming cells, reducing the influence of drugs to the center of the location. Finally, when the tumor's size reduces, the chemotactic signals secreted by cancer cells also decreases, leading to the lower attraction of drugloaded leukocytes or stem cells [START_REF] Owen | Mathematical modelling of the use of macrophages as vehicles for drug delivery to hypoxic tumour sites[END_REF]. Thus, the total eradication of cancer cells must be realized by other supplementary therapeutic methods.

The sensing ability using chemotaxis only works at short range and cannot be precisely controlled in vivo, since the chemical cues source is originated from the desired destination, leading to the low concentration at far distances. Therefore, the injection of drug-loaded bacteria or cells must be near the site of interest. So, using additional guidance, such as a magnetic field, is a strategy to overcome the problem. The external guidance helps the biological carriers get close to the destination, enough to activate the chemotactic sensing. Then, the carriers move along the chemical signal to the site of action. For example, magnetotactic bacteria have both chemotactic and magnetotactic behavior. Felfoul et al. used a magnetic field to guide liposome-loaded magnetotactic bacteria to the tumor region, where the oxygen concentration is suitable for the activation of their aerotactic behavior [START_REF] Felfoul | Magneto-aerotactic bacteria deliver drug-containing nanoliposomes to tumour hypoxic regions[END_REF]. The number of bacteria found inside tumors increased approximately 4 times when a magnetic field was applied.

Attracting targets to a desired location

"Magical bullets" can only be shot at well-defined targets, for example a tumor, or an inflammation site. However, this is not the case for problems like circulating cancer cells, whose location is not always obvious. Using cellular natural taxis behavior, guiding these moving targets to a trap is another strategy to eliminate residual cancer cells or harmful bacteria living in the body and for disease diagnostics. In another application, the scaffold can be used as a training camp, which attracts, modifies and equips dendritic cells with tumor antigens to increase anti-cancer immunity.

Cancer cells trap

The first strategy is establishing an artificial scaffold to catch metastasis cancer cells to prevent the adhesion of cancer cells, to reduce the metastasis burden for human organs and to detect circulating cancer cells for early detection of cancer metastasis (figure 1D). This niche or trap simulates an optimal environment for cancer cells, deceives and redirects them from their original destination [START_REF] Lee | Biomaterial Platform To Establish a Hypoxic Metastatic Niche in Vivo[END_REF][START_REF] Seib | Tissue engineering a surrogate niche for metastatic cancer cells[END_REF][START_REF] Bersani | Bioengineered Implantable Scaffolds as a Tool to Study Stromal-Derived Factors in Metastatic Cancer Models[END_REF][START_REF] Najberg | Reversing the Tumor Target: Establishment of a Tumor Trap[END_REF]. Benefiting the chemotactic behavior of cells, the trap may be loaded with chemokines to enhance cancer cells attraction efficiency. Cancer cells are guided to the trap by extracted exosomes [START_REF] De La Fuente | M-Trap: Exosome-Based Capture of Tumor Cells as a New Technology in Peritoneal Metastasis[END_REF][START_REF] Peinado | Melanoma exosomes educate bone marrow progenitor cells toward a pro-metastatic phenotype through MET[END_REF], cells encapsulated inside the trap [START_REF] Bersani | Bioengineered Implantable Scaffolds as a Tool to Study Stromal-Derived Factors in Metastatic Cancer Models[END_REF][START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF], hypoxia environment creating compound [START_REF] Lee | Biomaterial Platform To Establish a Hypoxic Metastatic Niche in Vivo[END_REF], proteins [START_REF] Seib | Tissue engineering a surrogate niche for metastatic cancer cells[END_REF][START_REF] Haji Mansor | Development of a non-toxic and non-denaturing formulation process for encapsulation of SDF-1α into PLGA/PEG-PLGA nanoparticles to achieve sustained release[END_REF][START_REF] Giarra | Engineering of thermoresponsive gels as a fake metastatic niche[END_REF][START_REF] Azarin | In vivo capture and label-free detection of early metastatic cells[END_REF] or nanofibers [START_REF] Jain | Guiding intracortical brain tumour cells to an extracortical cytotoxic hydrogel using aligned polymeric nanofibres[END_REF]. The location to install traps is determined based on the information that certain types of cancer cells only migrate and metastasize to certain organs. For example, the bone marrow is a favorite site of metastasis in breast or prostate cancer cases [START_REF] Seib | Tissue engineering a surrogate niche for metastatic cancer cells[END_REF], or the peritoneal cavity is a metastasis site of ovarian and colorectal cancer cells [START_REF] De La Fuente | M-Trap: Exosome-Based Capture of Tumor Cells as a New Technology in Peritoneal Metastasis[END_REF][START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF]. Hence, traps are set up in the predicted metastasis destination. Cancer cells stuck inside the traps will be then removed by removing the traps [START_REF] De La Fuente | M-Trap: Exosome-Based Capture of Tumor Cells as a New Technology in Peritoneal Metastasis[END_REF][START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF], be killed by drugs loaded inside the traps [START_REF] Jain | Guiding intracortical brain tumour cells to an extracortical cytotoxic hydrogel using aligned polymeric nanofibres[END_REF], by in situ hyperthermia [START_REF] Pelaez | Biomaterial scaffolds for non-invasive focal hyperthermia as a potential tool to ablate metastatic cancer cells[END_REF] or irreversible electroporation activation [START_REF] Pelaez | Optimizing Integrated Electrode Design for Irreversible Electroporation of Implanted Polymer Scaffolds[END_REF].

The cancer cell traps are applied for early diagnosis of cancer metastasis, by detecting them in the early state, when the metastasis tumors haven't formed [START_REF] Azarin | In vivo capture and label-free detection of early metastatic cells[END_REF][START_REF] Rao | Enhanced Survival with Implantable Scaffolds That Capture Metastatic Breast Cancer Cells In Vivo[END_REF]. Azarin et al. fabricated CCL22 chemokine loaded scaffolds and investigated its behavior using the orthotopic breast cancer metastasis model [START_REF] Azarin | In vivo capture and label-free detection of early metastatic cells[END_REF]. CCL22 loaded inside the trap recruits immune cells to trigger an immune response at the scaffold, which facilitates the recruitment of cancer cells. Using inverse spectroscopic optical coherence tomography, the invasion of circulating tumor cells to the trap can be detected via the changes in tissue architecture. After 28 days, the amount of metastasis cancer cells detected in the lung was 88% lower in trap-implanted mice compared to sham treated group, showing that the trap also reduced the metastasis burden.

After the colonization of cancer cells inside traps, the trap removal step is necessary to improve the survival duration of cancer patients. For example, knowing that peritoneal cancer is developed when ovarian cancer cells metastasize to the cavity of peritoneal, the group of De Wever synthesized engineered niches from cancer-associate fibroblasts encapsulated microparticles, which attract peritoneal cancer cells and prevent the adhesion of them to mesothelial cells, delaying tumors formation rate [START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF]. After being saturated with cancer cells, the microparticles niches were then removed magnetically thanks to an iron oxide coating on the surface. In vitro experiments showed that the system can trap effectively several cell lines and have higher cell attractiveness than an in vitro model of the peritoneal wall (64% reduction of cells adhering after the introduction of microparticles). In the xenograft peritoneal cancer model, the group of mice treated with microparticles survived for 67 days, longer than sham-treated mice (50 days), indicating the potential of this treatment. Applying a similar strategy but using scaffolds containing exosomes extracted from ovarian cancer patients, Abal et al. reported the delay of peritoneal cancer metastasis in murine ovarian cancer model [START_REF] De La Fuente | M-Trap: Exosome-Based Capture of Tumor Cells as a New Technology in Peritoneal Metastasis[END_REF]. The metastasis trap became a favored destination for metastasis, which distracted circulating cancer cells away from their migration pathway, preventing the occurrence of peritoneal metastasis. With the implantation of the trap, the survival duration increased from 117 days to 199 days, indicating the therapeutic effect of the trap. The presence of the trap delays the metastasis and reduces the burden for the peritoneal cavity. Interestingly, if the trap was removed after one month, the survival duration increased to 309 days, showing the importance of trap removal after the colonization of cancer cells into it.

The removal of tumor traps requires surgery, which may not be favorable for some patients. In addition, the total removal of traps is not easy, especially when many trap systems are micro-size. If trap residual stays inside the human body, they may act as a metastasis enhancement source [START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF]. Therefore, eliminating cancer cells in situ inside traps is a strategy to avoid these problems. Jain et al. encapsulated anti-tumor drugs inside a hydrogel scaffold and guided brain tumors cells there using aligned polycaprolactone nanofibers [START_REF] Jain | Guiding intracortical brain tumour cells to an extracortical cytotoxic hydrogel using aligned polymeric nanofibres[END_REF]. From primary brain tumors, cancer cells attached then migrated along nanofibers to the trap. They then underwent apoptosis inside the trap due to the influence of loaded cyclopamine. Eighteen days after the implantation of the trap, the tumor volume was approximately 12 times smaller than the tumor volume of the non-treated case. However, in clinical, the insertion of such a large device proposes several difficulties. In another strategy, in which the elimination of cancer cells trapped inside a scaffold is controlled externally, micro-size traps are equipped with metal mesh to induce irreversible electroporation [START_REF] Pelaez | Optimizing Integrated Electrode Design for Irreversible Electroporation of Implanted Polymer Scaffolds[END_REF] or metal disk to have the heating ability via electromagnetic induction [START_REF] Pelaez | Biomaterial scaffolds for non-invasive focal hyperthermia as a potential tool to ablate metastatic cancer cells[END_REF].

In clinical, the implantation, the removal and replacement of cancer cell traps require surgery, which is not always possible for patients and may negatively affect their health. The wound site created after surgery is an attractive location for the colonization of cancer cells due to the excessive secretion of growth factors [START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF]. Thus, this therapeutic approach is not suitable in all cases. After the installation of scaffolds, the in vivo monitoring of the trap to quantify the amount of recruited cancer cells need to be done carefully. The saturation of the scaffold leads to the escape of cancer cells, reducing the efficiency of the trap [START_REF] De La Fuente | M-Trap: Exosome-Based Capture of Tumor Cells as a New Technology in Peritoneal Metastasis[END_REF]. The residual of scaffolds due to incomplete removal may act as a source of metastasis to enhance tumor progress [START_REF] Vlieghere | Tumor-environment biomimetics delay peritoneal metastasis formation by deceiving and redirecting disseminated cancer cells[END_REF]. The in situ elimination of trapped cancer cells strategy using electroporation and electromagnetic induction heating also requires surgery to remove metal parts after the treatment. Concerning another aspect, cancer cells chemoattractants must be well-characterized and have a high specificity toward cancer cells. The use of cells and exosomes ensures the tumor cells attraction selectivity; however, it complicates the fabrication procedure of tumor traps. Proteins as chemoattractants are easier to manipulate in the procedure of trap synthesis. However, in the case of SDF-1 (also called CXCL12), it also attracts stem cells, speeding up the saturation of the trap [START_REF] Hu | Exogenous stromal derived factor-1 releasing silk scaffold combined with intra-articular injection of progenitor cells promotes bone-ligament-bone regeneration[END_REF][START_REF] Wang | Stromal Cell-Derived Factor-1 Accelerates Cartilage Defect Repairing by Recruiting Bone Marrow Mesenchymal Stem Cells and Promoting Chondrogenic Differentiation[END_REF]. In addition, SDF-1 is associated with the process of tumor progression, survival, angiogenesis and metastasis [START_REF] Teicher | CXCL12 (SDF-1)/CXCR4 Pathway in Cancer[END_REF].

Immune cells training camp

The rise of cancer is partly originated from the failure of the human immune system. Instead of introducing chemical drugs into the body, training the immune system by equipping them with essential gears is one of the approaches to treat the disease. The ex vivo modification of dendritic cells (DCs) approach has been investigated for a long time. It is however an expensive, complicated procedure with inconsistent success rate, and often leads to failures in phase III of clinical trials [START_REF] Calmeiro | Biomaterial-based platforms for in situ dendritic cell programming and their use in antitumor immunotherapy[END_REF]. The explanations are proposed to be the low number of ex vivo modified DCs migration to lymph node and the limitation in the function of ex vivo differentiated DCs [START_REF] Calmeiro | Biomaterial-based platforms for in situ dendritic cell programming and their use in antitumor immunotherapy[END_REF]. To avoid these problems, the in vivo modification of DCs method is investigated as a solution. In detail, bio-scaffolds, acting as training camps for dendritic cells, are installed around the body, aiming to expose them with tumor antigens (figure 1E). The key factor for this approach is the chemoattractants loaded inside the scaffold, which attract DCs to the training camps for surface antibody modification and maturation. In addition, drug-loaded bio-scaffolds provide residence sites for DCs, highly improve the therapeutic efficiency compared to bolus formulation [START_REF] Ali | Infection-mimicking materials to program dendritic cells in situ[END_REF]. For example, Kumamoto et al. co-implanted MIP-3β chemokines-loaded and tumor-lysates-loaded polymer rods in the abdominal skin of mice to attract epidermal Langerhans cells [START_REF] Kumamoto | Induction of tumor-specific protective immunity by in situ Langerhans cell vaccine[END_REF]. Firstly, the release of MIP-3β chemokine was controlled to recruits DCs to the polymer rods, with >70% of MIP-3β released after 48h. Then, the entrapped DCs were exposed to tumor lysates, which helped to modify DCs. In the last step, dinitrofluorobenzene (DNFB) was injected to induce DCs maturation and emigration from the epidermis to lymph nodes. In vivo experiments using fibrosarcoma tumor and lung carcinoma mouse model, mice received implanted rods had a significantly lower tumor growth rate compared to non-treated groups, indicating the promising application of this approach. Similarly, Ali et al. loaded into scaffolds granulocyte-macrophage colony-stimulating factor (GM-CSF) as a DCs recruitment factor, cytosine guanosine oligonucleotide (CpG-ODN) as a danger signal to activate DCs and tumor lysates containing tumor antigens [START_REF] Ali | Infection-mimicking materials to program dendritic cells in situ[END_REF]. To keep a long-term attraction of DCs, GM-CSF release was controlled to be continuous for 10 days, while CpG-ODN was formulated with polyethylenimine to form cationic charged nanoparticles, improving adhesion to scaffolds, resulting in 80% retention after 25 days. The co-loading of CpG-ODN and GM-CSF into scaffolds increased the amount of activated DCs by 2.5 times, compared to scaffolds loaded only with GM-CSF. Using the melanoma mouse model, 90% of scaffold-implanted mice survived after 90 days, while non-treated mice survival time was up to 25 days. In the following studies, Ali et al. investigated the therapeutic efficiency of scaffold loaded different chemokines like GM-CSF, Flt3L, CCL20 and adjuvants like Poly-(I:C) and CpG-ODN [START_REF] Ali | Inflammatory Cytokines Presented from Polymer Matrices Differentially Generate and Activate DCs In Situ[END_REF][START_REF] Ali | Identification of Immune Factors Regulating Antitumor Immunity Using Polymeric Vaccines with Multiple Adjuvants[END_REF]. Different chemokines recruited and activated different subsets of DCs, resulting in different therapeutic efficiency [START_REF] Ali | Inflammatory Cytokines Presented from Polymer Matrices Differentially Generate and Activate DCs In Situ[END_REF]. In the melanoma mouse model, the survival rate of CCL20-loaded scaffold implanted mice after 120 days was approximately 60%, while those of GM-CSF-loaded scaffold and Flt3L-loaded scaffold implanted mice were about 76% and 90%, respectively. Besides melanoma, this approach was tested and showed positive results in glioma mouse [START_REF] Ali | The efficacy of intracranial PLG-based vaccines is dependent on direct implantation into brain tissue[END_REF][START_REF] Ali | Biomaterial-Based Vaccine Induces Regression of Established Intracranial Glioma in Rats[END_REF] and Lewis lung carcinoma model [START_REF] Ali | Identification of Immune Factors Regulating Antitumor Immunity Using Polymeric Vaccines with Multiple Adjuvants[END_REF]. The feasibility of the strategy can be further improved by using injectable bio-scaffold, reducing the side effects of surgery on patients. Using cryo-gelation hydrogel as the scaffold material, several groups have reported the in vivo installation of DCs recruitment camps via intramuscular injection [START_REF] Singh | An injectable synthetic immunepriming center mediates efficient T-cell class switching and T-helper 1 response against B cell lymphoma[END_REF] or subcutaneous injection method [START_REF] Liu | In Situ Modulation of Dendritic Cells by Injectable Thermosensitive Hydrogels for Cancer Vaccines in Mice[END_REF][START_REF] Bencherif | Injectable cryogel-based whole-cell cancer vaccines[END_REF][START_REF] Shih | Injectable, Tough Alginate Cryogels as Cancer Vaccines[END_REF][START_REF] Kim | Injectable, spontaneously assembling, inorganic scaffolds modulate immune cells in vivo and increase vaccine efficacy[END_REF]. The high porosity and elasticity of hydrogel provide high chemokines encapsulation efficiency and a suitable living environment for DCs [START_REF] Calmeiro | Biomaterial-based platforms for in situ dendritic cell programming and their use in antitumor immunotherapy[END_REF]. For example, Liu et al. injected GM-CSF-loaded hydrogel into the melanoma mouse model and investigated its therapeutic efficiency [START_REF] Liu | In Situ Modulation of Dendritic Cells by Injectable Thermosensitive Hydrogels for Cancer Vaccines in Mice[END_REF]. The scaffold recruited a high amount of both DCs and macrophages, peaked at 4 million cells after 1 week; however, most of DCs were inactive. The recruited DCs were then programmed and activated with tumor antigen via the injection of viral or non-viral vectors into the scaffold. The implantation of hydrogel improved cancer immunity in murine melanoma model. The hydrogel-injected mice had a higher survival rate and much lower tumor development rate than non-treated mice. While non-treated mice could not survive for more than 30 days, the survival duration of vaccinated mice was from 40 to 46 days. Similarly, Mooney et al. loaded GM-CSF, CpG and irradiated breast cancer cells into cryogel scaffold, which was then implanted near inguinal lymph nodes of mice [START_REF] Shih | Injectable, Tough Alginate Cryogels as Cancer Vaccines[END_REF]. After a burst release initially, the release rate of GM-CSF and CpG from the scaffold was sustained for at least 14 days, long enough for the application (figure 6A). As demonstrated in figure 6A, thanks to the release of GM-CSF, the amount of recruited DCs cells and neutrophils in the chemokines-loaded scaffold was much higher than in the blank scaffold. However, the blank scaffold recruited more macrophages than the GM-CSF-loaded scaffold. To evaluate the efficiency of the vaccine scaffold, it was implanted inside mice, which were challenged with tumor 30 days after vaccination (figure 6B). Vaccinated mice had a higher level of anti-HER2 antibody than mice that were implanted with the blank scaffold. This level of anti-tumor antibody was maintained for at least 37 days after implantation. Interestingly, the scaffold implantation location highly affected the immunity and the survival rate of mice. After 150 days, the survival rate of mice that had scaffold near inguinal lymph nodes was 80%, much higher than mice had scaffold far from inguinal lymph nodes (40%).

While preclinical studies of immune cell training camp strategy have shown a very high potential for cancer treatment and prevention, this strategy cannot prevent the case of tumors escape, which is one main reason for cancer relapse and metastasis. Tumor has mechanisms to escape from the surveillance of the immune system, avoiding the attack of immune cells and facilitating metastasis [START_REF] Liu | Immunosuppressive cells in tumor immune escape and metastasis[END_REF][START_REF] Beatty | Immune Escape Mechanisms as a Guide for Cancer Immunotherapy[END_REF]. Whereas immunotherapy boosts the ability of the immune system to fight against tumors, cancer cells can alter the behavior of host immune system via the recruitment of immunosuppressive cells, which reduce the activity of immune cells and create a tumor immunosuppressive microenvironment [START_REF] Liu | Immunosuppressive cells in tumor immune escape and metastasis[END_REF]. These immunosuppressive cells disturb the surface antigens recognition of DCs, inactivate T and B cells while prevent their proliferation, and inhibit activities of natural killer cells and cytotoxic T lymphocytes [START_REF] Mittal | New insights into cancer immunoediting and its three component phases-elimination, equilibrium and escape[END_REF]. In another strategy, cancer cells can change their antigenicity to hide from DCs. The change and loss of tumor antigenicity are proposed to be originated from the immune selection of mutated cancer cells or from the defects in antigen presentation [START_REF] Beatty | Immune Escape Mechanisms as a Guide for Cancer Immunotherapy[END_REF]. To solve the problem of tumor escape, the combination of "training camp" strategy with other immunotherapies is necessary. Calmeiro et al. suggested two potential strategies for the combination, which are using immune checkpoint inhibitors and equipping DCs with specific neoantigens from patient tumors [START_REF] Calmeiro | Biomaterial-based platforms for in situ dendritic cell programming and their use in antitumor immunotherapy[END_REF]. By delivering immune checkpoint inhibitory molecules, the tumor immunosuppression is inhibited, blocking one of the main routes of tumor escape. Neoantigens can be predicted by studying the frequency of cancer mutation [START_REF] Beatty | Immune Escape Mechanisms as a Guide for Cancer Immunotherapy[END_REF]. While several clinical trials of using neoantigens and using immune checkpoint inhibitors have been conducted, the combination of them with a scaffold-based system to boost the treatment efficiency has not been investigated [START_REF] Calmeiro | Biomaterial-based platforms for in situ dendritic cell programming and their use in antitumor immunotherapy[END_REF]. Further researches in these directions are needed to investigate this promising therapy.

Future prospects and conclusion

We have reported two targeted taxis-inspired therapeutic strategies: guiding drug carriers to a target and guiding targets to an immobilized drug reservoir. To guide carriers to a target, electric field, magnetic field, and chemical concentration gradient are applied. On the other hand, two types of bio-scaffold to attract tumor cells and DCs are reviewed.

Strategy using magnetic fields to guide drug carriers showed potential results in pre-clinical studies. We have reported the application of two types of magnetic system in targeted drug delivery: magnetic nanoparticles and magnetic micro-swimmers. It has been shown that magnetic nanoparticles systems have less controllability than magnetic micro-swimmers. However, to drive micro-swimmers, we need to know their position and their current orientation, which are only possible under microscope, hindering their application in clinical research. Therefore, while the use of magnetic micro-swimmers for drug delivery stays in in vitro researches, several magnetic nanoparticles-based drugs have already been investigated in clinical trials. Whereas many of magnetic nanoparticles systems exploited the hyperthermia effect [START_REF] Salunkhe | Magnetic Hyperthermia with Magnetic Nanoparticles: A Status Review[END_REF][START_REF] Luo | Clinical trials of magnetic induction hyperthermia for treatment of tumours[END_REF][START_REF] Bobo | Nanoparticle-Based Medicines: A Review of FDA-Approved Materials and Clinical Trials to Date[END_REF], certain clinical trials tried to focus magnetic nanoparticles to a site of interest using permanent magnets [START_REF] Liu | A review of magnet systems for targeted drug delivery[END_REF]. Under the guidance of magnetic fields, the penetration depth of drug carriers was indeed increased, but only few centimeters, due to the weak magnetic field of permanent magnets. So, only tumors near or on skin were eligible for this method. To improve the depth of drug delivery, the strength of magnetic field should be increased, and the control of magnetic field direction should be more precise. The ideas of using superconductor coils magnets, complicated magnets configuration, such as moving magnets, or combination of electromagnets and permanent magnets, were communicated by several groups [START_REF] Martel | Magnetic therapeutic delivery using navigable agents[END_REF][START_REF] Liu | A review of magnet systems for targeted drug delivery[END_REF]. Yet, due to several difficulties, such as the large size of magnets, or the complication of the configuration, these magnet systems have not been investigated in any clinical studies. Moreover, even if we can control the magnetic field perfectly, the exact location of diseases to guide drugs to is needed. This location is not always obvious, for example, in the case of bone, skin and blood cancer. In addition, the complexity of the blood vessel network complicates the position control of the magnetic nanoparticles.

Electric field guided therapy has shown the improvement in drug delivery through epithelial layers. However, because of the harm of strong electric field, iontophoresis using weak electric field can only reach shallow targets. To get to deeper targets, device implantation is needed, which raises several difficulties of surgery. Iontophoresis has been applied in clinical trials of several diseases like skin, bladder and eyes related diseases [START_REF] Byrne | Use of iontophoresis for the treatment of cancer[END_REF][START_REF] Di Stasi | Intravesical Electro-Osmotic Administration of Mitomycin C[END_REF][START_REF] Perez | Ophthalmic Drug Delivery Using Iontophoresis: Recent Clinical Applications[END_REF], which resulted in very promising results.

Chemical concentration gradient is also a signal to guide drug carriers. Inspired by the chemotactic behavior of organisms, chemical-fueled micromotors moving toward specific molecules are reported with high controllability. However, several improvements are needed to increase their biocompatibility before they can be applied in clinical trials. While the stealth coating is necessary for drug carriers to move in the bloodstream, this coating layer would cover the reaction site of the motor, blocking its movement. Having chemotactic behavior, bacteria and human cells can carry drugs, proteins or genes and delivered them to the desired destination. Several clinical trials have been conducted to investigate the potential of using bacteria in the treatment of cancer [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF]. While many promising results were reported, certain clinical trials had to be stopped due to the problem with bacteria's toxicity [START_REF] Hosseinidoust | Bioengineered and biohybrid bacteria-based systems for drug delivery[END_REF]. In addition, a high dose of bacteria may trigger patient's immune response, clearing all bacteria in the body. Since bacteria may provoke the immune response of the human body, the use of human cells seems to be the more appropriate solution. Exploiting chemotactic behavior of human cells, several therapies using human cells such as immunotherapy or regenerative therapy have been investigated in clinical trials [START_REF] Galipeau | Mesenchymal Stromal Cells: Clinical Challenges and Therapeutic Opportunities[END_REF][START_REF] Firor | From humble beginnings to success in the clinic: Chimeric antigen receptor-modified T-cells and implications for immunotherapy[END_REF][START_REF] Orive | Cell encapsulation: technical and clinical advances[END_REF]. However, there have not been any clinical trials about the use of drug-loaded human cells. With very promising results in pre-clinical studies, this strategy is potential for clinical studies, however, several disadvantages need to be improved to complete the treatment method. Firstly, the stability of human cells-drugs formulation is not high, because drugs may be degraded by human cells after being endocytosed. In addition, the loading of drug, such as nanoparticles, hinders the movement and the migration behavior of cells. Besides, in general, chemotactic behavior only works at short distances from the signal source, due to the low signal concentration at high distances from the source. The combination of chemotactic guided carriers and another guiding approach, for example, magnetic field guided carriers, is necessary to improve the targeting efficiency.

In contrast to the "magic bullet" concept, cancer cells trap and immune cell training camp are two strategies that use chemotaxis to attract cells to scaffolds pre-installed in the human body. Cancer cells trap attracts metastasis cancer cells and eliminates them, reducing the metastasis burden for organs. Having high biocompatibility, high efficiency in preclinical studies, it is interesting to conduct clinical trials with this strategy to prevent metastasis in cancer patients. The safety and efficiency of a cancer cell trap called M-trap have been investigated in a clinical trial (NCT03085238). Being implanted by surgery in the peritoneal cavity of patients having advanced ovarian cancer, M-trap captured metastasis cells and was removed after 18 months, or after cancer recurrence was detected. From the newest updated results (January 27, 2020), among all recurrent patients, at least 25% of recurrent tumor was captured by the M-trap in 64.3% of patients (10/14 of recurrent patients). During the clinical trial, only 4.3% of patient (1/23 people) had M-trap removal due to device-related adverse events. Instead of attracting cancer cells, immune cells training camp attracts DCs to the scaffold and modifies them with tumor antigens, enhancing anticancer immunity. This strategy opens a new way for immunotherapy, and has very positive results in preclinical studies. Until now, a phase I clinical trial is conducting to study the therapeutic efficiency of a PLGA scaffold loaded with patients tumor lysate, GM-CSF and CpG in treatment of melanoma (NCT01753089). It will be very interesting to see the results of this study in the future.

Throughout the review, we emphasize that there is no perfect drug delivery system. The combination to cover the disadvantages of each individual strategy is necessary to have an optimized drug carrier. Following this direction, we propose an ideal structure consisting of a "macro-targeting" component and a "micro-targeting" component. When using physical stimuli to guide drug carriers, the location of carriers can be controlled, facilitating the accumulation of drugs to the site of interest. However, it is hard for physical stimuli to penetrate deeply into the human body and to act at cellular resolution. On the other hand, since chemical signals are released from cells, chemotaxis-inspired carriers can reach deep location, increase the interaction between carriers and cells, improve carriers' retention effect, providing chances for ligand-receptor coupling. Yet, their application is limited due to the low concentration of signals at far distances. These two limitations strongly suggest that real guidance from the entry point to the cellular target requires a two-level strategy: firstly, a "macro-targeting" toward the region of interest, thanks to a physical stimulus as magnetic field; and secondly, a "micro-targeting", refining the final destination and essentially based on chemo-attraction. Consequently, the ideal carrier should be strongly multifunctional and complex with a physical stimulus-responsive part, a chemical stimulus-responsive domain, a drug reservoir, and a ligands coating layer for active targeting. A possible way to simplify the design of the carrier is to avoid the macro-targeting step. From a certain point of view, the EPR effect is a macro-targeting approach but seems not efficient enough. The injection of drugs carriers near signal sources or the application of drugs in more confined systems than blood circulation (i.e. specific segments of the digestive tract, bladder, lung…) would increase the success rate. It results from the analysis of the literature, that the most important questionings on nano-/micromotors for drug delivery purposes are the renewal of the fuel, their miniaturization towards nanoscale devices and the biocompatibility of the materials. Drug loading and release did not show any particular difficulties.

In a reverse strategy, the interaction between cells and drugs can be further enhanced when cells move towards drugs. This is the concept of attracting target to a drug-loaded scaffold. Nowadays, this approach is mainly investigated to trap circulating tumor cells in order to reduce metastasis risk. As a lot of bacteria or viruses are highly sensitive to chemo-attractants and developed sophisticated tools to swim through gradients, a similar strategy should be considered for such pathogens. Nonetheless, the scaffold's location is fixed in one location, hence requiring a long time to recruit targets and cannot be applied in the case of low mobility targets.

Whatever the strategy, the development of these bio-inspired drug delivery therapies based on natural taxes requires also models that mimic the conditions of drainage, i.e. blood flow for IV administration or specific dynamics for local administrations. The conditions for success will only be met if the driven forces induced by the chemical or physical stimuli are able to overcome the biological fluid flux in the region of interest. The wobbling moving behavior of a screw-shaped swimmer and its moving speed are dependent on the magnetic field frequency and the helix angle. (C) The ciprofloxacin release rate from drugloaded silica microtubes and the photo of magnetotactic bacteria carrying those microtubules; drug-carrying magnetotactic bacteria can be guided to an E. Coli biofilm using a magnetic field.

(A) Reproduced with permission from ref. [START_REF] Qiu | Magnetic Helical Microswimmers Functionalized with Lipoplexes for Targeted Gene Delivery[END_REF] (B) Reproduced with permission from ref. [START_REF] Tottori | Magnetic Helical Micromachines: Fabrication, Controlled Swimming, and Cargo Transport[END_REF] (C) Reproduced with permission from ref. [START_REF] Stanton | Magnetotactic Bacteria Powered Biohybrids Target E. coli Biofilms[END_REF] 
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 :12 Figure captions: Figure 1. Summary of taxes-inspired targeted drug delivery therapies Figure 2. (A) Illustrative, fluorescence and TEM images of magnetically guided micro-swimmer show the screw shape and the success in p-DNA loading, marked with green fluorescence. (B)The wobbling moving behavior of a screw-shaped swimmer and its moving speed are dependent on the magnetic field frequency and the helix angle. (C) The ciprofloxacin release rate from drugloaded silica microtubes and the photo of magnetotactic bacteria carrying those microtubules; drug-carrying magnetotactic bacteria can be guided to an E. Coli biofilm using a magnetic field.
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 3 Figure 3. (A) Structure and moving mechanism of Mg micro-motor in acidic environments; (B) The application of clarithromycin-loaded micromotors in H. pylori treatment in mice shows comparable performance to the combination of clarithromycin and proton pump inhibitor.Reproduced with open-access permission from ref.[START_REF] De Ávila | Micromotor-enabled active drug delivery for in vivo treatment of stomach infection[END_REF] 
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 456 Figure 4. Images of Salmonella Typhimurium carrying paclitaxel-loaded liposomes; The drug release rate of liposomes and of bacteria carrying liposomes are almost identical, while the moving speed of the bacteria-liposome system is higher than single liposomes. Reproduced with permission from ref. [144] Figure 5. (A) EM@MSNs (top-left) and MSNs (bottom-left) uptake percentage by neutrophils characterized by flow cytometry. The release rate of loaded DOX inside each system in different pH shows that the E. Coli membrane coating reduces the leakage of drug. (B) Trajectories of 10 neutrophils carrying drugs over 8 minutes in the absence or the presence of an E. Coli gel. Reproduced with permission from ref. [159] Figure 6. (A)The release rate of GM-CSF and CpG from the scaffold; GM-CSF-loaded scaffold recruits more neutrophils and DCs, but fewer macrophages than the blank scaffold. (B) The implantation of the vaccine scaffold improves the production of anti-cancer antibody; the location of implantation (near or far from the draining inguinal lymph nodes) influences the kinetics of antibody response, resulting in the difference in survival rates after 150 days. Reproduced with permission from ref.[START_REF] Shih | Injectable, Tough Alginate Cryogels as Cancer Vaccines[END_REF] 
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