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Drug Brand Approval = Remarks References

molecule  name/ date

Manufacturer

Capivasertib Truqap/ 2023/11/16 Capivasertib is a novel, selective ATP-competitive pan-AKT kinase inhibitor used in (fda.gova)
AstraZeneca combination with fulvestrant to treat adult patients with hormone receptor (HR)-positive,
Pharmaceuticals LP human epidermal growth factor receptor 2 (HER2)-negative, locally advanced or metastatic

breast cancer.

Elacestrant Orserdu/Stemline 2023/01/27 Elacestrant is an oral selective estrogen receptor degrader that treats postmenopausal (fda.gova)
Therapeutics, Inc. women or adult men with ER-positive, HER2-negative, estrogen receptor 1 (ESR1)
mutation->advanced or metastatic breast cancer with disease progression after first-line
endocrine therapy.

Fam- Enhertu/Daiichi 2022/08/05 Fam-trastuzumab deruxtecan-nxki is a HER2 antibody drug conjugate combined with (fda.gova)

trastuzumab Sankyo, Inc irinotecan-type chemotherapy drug, which belongs to the ADC-type drug. It is used to treat

deruxtecan- adult patients with unresectable or metastatic HER2-positive breast cancer who have

nxki previously received two or more anti-HER2-based regimens.

Olaparib Lynparza/ 2022/03/11 Olaparib is an oral PARP inhibitor designed for patients with HER2-negative advanced (fda.gova)
AstraZeneca breast cancer who carry germinal BRCA1/2 mutations.
Pharmaceuticals,
LP

Abemaciclib Verzenio/Eli Lilly 2021/10/12 Abemaciclib is an oral, continuously administered CDK4/6 inhibitor used for treating (fda.gova)
and Co. patients with advanced breast cancer who are HR-positive and HER2-negative.

Pembrolizumab = Keytruda/Merck 2021/07/26 Pembrolizumab is a humanized monoclonal anti-PD1 antibody approved for treating high-  (fda.gova)

risk, early-stage triple-negative breast cancer (TNBC) patients.
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Therapeutic Drug types Patient types  Clinical Trial results References
drugs data
Doxorubicin Chemotherapy Metastatic triple- Phase T Some patients achieved good clinical remission, with 67% reaching (21)
+ pembrolizumab | drugs + targeted negative NCT02648477 the best remission and a 6-month clinical benefit rate of 56%.
therapy drugs breast cancer
Capivasertib Targeted Hormone Phase 11T In patients with advanced hormone receptor-positive breast cancer, (22)
therapy drugs receptor-positive  NCT04305496  treatment with capivasertib plus fulvestrant can significantly prolong
advanced progression-free survival (PES).
breast cancer
Tamoxifen Hormone Premenopausal Phase 11T For those who remain premenopausal or regain ovarian function, (23)
therapy drug patients with NCT00912548  adding 2 years of ovarian function suppression (OFS) to tamoxifen
estrogen receptor- (TAM) treatment can significantly improve disease progression-free
positive survival (DFS) and overall survival.
breast cancer
Dalpiciclib plus Hormone Hormone Phase IIT Adding dalpiciclib to the therapy with letrozole or anastrozole (24)
letrozole therapy drugs receptor-positive, significantly prolongs the patient’s disease progression-free survival
or anastrozole human epidermal (DFS). The treatment group receiving dalpiciclib showed notable
growth factor results in extending disease-free time, although they experienced
receptor 2 more grade 3 or 4 adverse events, mainly neutropenia
(HER2)-negative and leukopenia.
advanced
breast cancer
Pertuzumab Targeted HER2-positive Phase In patients treated with neoadjuvant pertuzumab plus trastuzumab (25)
therapy drugs early breast cancer it and docetaxel, five-year event-free survival and disease-free survival
NCT02586025  rates were significantly better than those of the placebo group. The
safety data indicated that the safety profile of the pertuzumab
treatment group aligned with known expectations, with no
significant differences between the groups, except for an increase
in diarrhea.
Durvalumab Immunotherapy Triple-negative Phase I/IT The combination of olaparib and durvalumab demonstrated strong (26)
+ olaparib drugs + targeted breast cancer NCT02734004  antitumor activity and safety that were comparable to those seen in
therapy drugs monotherapy studies. Adverse events primarily included anemia,
neutropenia, and pancreatitis, with no treatment-related deaths
reported. Approximately 80% of patients achieved disease control at
12 weeks.
Trastuzumab Targeted HER2-positive Phase 11 T-DXd exhibited sustained antitumor activity in these patients, 27)
therapy drugs metastatic evidenced by a high objective response rate of 62.0%. The safety
breast cancer profile was consistent, with most patients experiencing mild to
moderate adverse events. However, there were a few severe adverse
events, including drug-related interstitial lung disease
and pneumonitis.
Pembrolizumab + Targeted Triple-negative Phase I This treatment regimen achieved a promising pathological complete (28)
carboplatin therapy drugs + breast cancer NCT03639948  response rate (pCR) and a three-year event-free survival in patients
+ docetaxel chemotherapy with triple-negative breast cancer. The regimen was well tolerated,
drugs and immune enrichment from various biomarker identifications
independently predicted pCR.
Lapatinib Targeted HER2-negative Phase IIT Clearance of circulating tumor cells (CTC) at the first follow-up (29)
therapy drugs metastatic breast | NCTO1619111  was linked to improved overall survival. Furthermore, patients who

cancer and HER2-
positive circulating
tumor cells

received additional lapatinib treatment experienced a significant
increase in overall survival.
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Nanomaterials Advantages Disadvantages References

Solid Enhanced biopharmaceutical performance Low encapsulation efficiency (35)
lipid nanoparticles

Liposomes Good biocompatibility (36)
Polymeric Multifunctional delivery Prone to easy aggregation (37)
nanoparticles and toxicity

Magnetic Controllable sustained release Toxicity and (38)
nanomaterials solubility limitations

Magnetic Stability and very high encapsulation efficiency (39)
nanomaterials

Quantum dots Tunable optical properties, a large surface-to-volume ratio, high brightness, and resistance (40, 41)

to photobleaching
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Applied drug principles Applied drug name Clinical Data Number (C Reference

Sorafenib: Inhibitors of various protein kinases (serine- Sorafenib/lenvatenib Phaselll NCT01761266 (23)
threonine kinase Raf-1, tyrosine kinases, VEGFR and PDGFR)

Lenvatinib: Antiangiogenic, oral multikinase inhibitors

(targeting VEGFR1-3, FGFR1-4, PDGFR-0, RET, KIT)

Inhibitors of protein kinases (serine-threonine kinase Raf-1, Sorafenib/Atezolizumab IMbravel 50 NCT03434379 (24)
tyrosine kinases, VEGFR and PDGFR)/PD-L1 plus bevacizumab
Inhibitors of protein kinases (serine-threonine kinase Raf-1, Sorafenib+ Nivolumab+ Ipilimumab CheckMate040 NCT01658878. (25)

tyrosine kinases, VEGFR and PDGFR) + PD-1 + CTLA-
4 inhibitors

Inhibitors of protein kinases (serine-threonine kinase Raf-1, Sorafenib+ Nivolumab Phaselll NCT02576509 (26)
tyrosine kinases, VEGFR and PDGFR) + PD-1

Inhibition of tumour cell production as well as apoptosis Sorafenib Phaselll NCT00692770 (27)
Tyrosine kinase inhibitors (VEGFR, MET, RET) Atezolizumab+ Phaselll NCT04338269 (28)
cabozantinib/cabozantinib
Tyrosine kinase inhibitor (VEGFR, MET, AXL) Cabozantinib Phaselll NCT01908426 (29)
Tyrosine kinase inhibitor (VEGFR, FGFR, RET) lenvatinib Phaselll NCT03905967 (30)
Tyrosine kinase inhibitor (VEGFR, FGFR, RET) +PD-1 lenvatinib+ toripalimab gemcitabine + Phasell NCT03951597 31)

oxaliplatin (GEMOX)
Tyrosine kinase inhibitor (VEGFR, FGFR, RET) +PD-1 Lenvatinib+pembrolizumab/Lenvatinib Phaselll NCT03713593 (32)
Tyrosine kinase inhibitor (VEGFR, FGFR, RET) +PD-1 lenvatinib+ sintilimab/pembrolizumab/ Phasell ChiCTR1900023914 (33)

toripalimab/tislelizamab

Regorafenib: multikinase inhibitor (VEGFR, EGFR, FLT3) Regorafenib+ Sorafenib Phaselll NCT01774344 (34)
Sorafenib: Inhibitors of protein kinases (serine-threonine
kinase Raf-1, tyrosine kinases, VEGFR and PDGFR)

Regorafenib: multikinase inhibitor (VEGFR, EGFR, FLT3) Regorafenib+ Sorafenib Phasell NCT01774344 (35)
Sorafenib: Inhibitors of protein kinases (serine-threonine
kinase Raf-1, tyrosine kinases, VEGFR and PDGFR)

Regorafenib: multikinase inhibitor (VEGFR, EGFR, FLT3) Regorafenib+ Nivolumab REGONIVO Phasel NCT 03406871+ (36)

Lenvatinib: Tyrosine kinase inhibitor (VEGFR, FGFR, RET) (REGONIVO)/Lenvatinib+ RENPEM Phasell NCT 03609359
Pembrolizumab (LENPEM)

Regorafenib multikinase inhibitor (VEGFR, EGFR, FLT3) Regorafenib Phaselll NCT01774344 (37)

Tyrosine kinase inhibitor (EGFR, PDGFR-B, FGFRKIT, Gefitinib+ cisplatin+ Docetaxel Phaselll UMIN000000539 (38)

RET, RAF)

Tyrosine kinase inhibitor (EGFR, PDGFR-B, FGFRKIT, Gefitinib+ Dacomitinib Phaselll NCT01774721 (39)

RET, RAF)
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Nanomaterials

Advantages

Properties/encapsulated

drugs

Reference

Copolymer
nanoparticles (PNP)

Polyethylene glycol
(PEG) nanoparticles

Liposome (LNP) nanoparticles

Magnetic nanomaterials

Carbon nanomaterials (CND)

Graphene/graphene oxide (GO)
nanoparticles

Metal nanoparticles

It accumulates in the liver, enhances drug loading, improves the stability
of volatile drugs, and facilitates the slow release of free drugs. It also has
FDA approval.

Inhibiting serum protein adsorption on nanoparticle surfaces effectively
increased drug accumulation at the target site.

It primarily resides in tissues and organs like the liver, kidneys, and
bones, prolonging drug action by inhibiting surface interactions. This
enhances the efficiency of oncology drug therapy, offering good stability,
biocompatibility, high drug loading, and ease of preparation, while
reducing side effects.

It has immunomodulatory effects and can be manipulated in vitro,
making it highly suitable for MRI.

Excellent optical properties, effective water dispersion, low toxicity, and
high biocompatibility.

High thermal conductivity, excellent chemical stability, and minimal
scattering of massless charge carriers under ambient conditions.

Good surface activity, high energy, low toxicity, can be excreted from
the body

Hydrophobic, suitable for encapsulating
lipophilic drugs

Can be loaded with lipophilic and
hydrophilic drugs

Hydrophilic drugs can be encapsulated
within and lipophilic drugs can be
encapsulated in lipid bilayers.

Its large surface area and high surface-
to-body ratio make it suitable for
separation in an applied magnetic field
and ideal for catalytic systems.

The small size and short residence time
in tumor tissue

Possess unique electronic and optical
properties, exceptional charge carrier
mobility, and remarkable mechanical
strength, thermal stability, and
chemical stability.

Unique magnetic, optical, thermal,
catalytic and electrical properties

(54, 55)

(55-57)

(55, 57, 58)

(59, 60)

(61)

(62, 63)

(64, 65)
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Bacteria Nanomaterial Adaptation strategy Treatment

modal
Salmonella Typhimurium Polydopamine Coating Photothermal-therapy  Chen et al. (2018)
VNP20009
Salmonella Typhimurium Ty21a Gold NPs Encapsulation Photothermal-therapy Kefayat et al.
(2019)
EeN PD-L1 and CTLA-4 Nanobodies Genetic modification Immunotherapy Gurbatri et al.
(2020)
Salmonella Typhimurium Paclitaxel-loaded Liposomes Biotin-streptavidin Chemotherapy Han et al. (2016)
Salmonella Typhimurium Doxorubicin loaded-low-temperature sensitive Biotin-streptavidin Chemo-immunotherap  Ektate et al. (2018)
YS1646 liposome
E.coli MG1655 Doxorubicin and SPIONs loaded soft red blood Biotin-avidin-biotin Chemotherapy Alapan et al.
Cells (2018)
E.coli MG1655 Doxorubicin and Fe304 nanoparticles Surface charge and noncovalent Chemotherapy Park et al. (2017)
interactions
E.coli MG1655 Bi2S3 NPs chemically modified Radiotherapy Pan et al. (2022)
E.coli AlEgen Electrostatic adsorption PDT Zhu et al. (2021)
E. coli BL21 nanoscale acoustic-sensitized particles PON electrostatic interaction SDT Wangetal. (2024)
E. coli Au@Pt nanozyme Redox reaction Chemodynamic therapy | Zhang et al.
(2021)
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Bactel

Therape age

Type of tum:

Treatment method

Ref

Salmonella Typhimurium Doxorubicin Colorectal cancer Chemotherapy Ektate et al. (2018)
Escherichia coli Doxorubicin Breast cancer Chemotherapy Sun et al. (2021)
Escherichia coli Nissle1917 Doxorubicin Breast cancer Chemotherapy Xie et al. (2017)
Escherichia coli Nissle1917 DOX and TOS Breast cancer Chemotherapy Xie et al. (2018)
Magnetotactic bacteriaMC-1 SN-38 Colorectal cancer Chemotherapy Felfoul et al. (2016)
Listeria 3P Pancreatic cancer Radiotherapy Chandra et al. (2017)
Listeria TT856-1313 Pancreatic cancer Immunotherapy Selvanesan et al. (2022)
Escherichia coli CD47 nanobodies Lymphoma Immunotherapy Chowdhury et al. (2019)
Salmonella typhimurium FlaB Colorectal cancer Immunotherapy Zheng et al. (2017)
Salmonella typhimurium NY-ESO-1 Melanoma Immunotherapy Nishikawa et al. (2006)
Salmonella typhimurium Cytolysin A Colorectal cancer Protein-based biotherapy Jiang et al. (2013)

Salmonella typhimurium YB1 Indocyanine green

bladder cancer

Photothermal-therapy

Chen et al. (2019b)
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MTB Dox and siRNA Cervical cancer Chemo-immunotherapy Long et al. (2018)
MTB daunorubicin Leukemia Chemotherapy Long et al. (2016)
Minicell DOX Breast cancer Chemotherapy Zhang et al. (2018b)
Minicell ShRNA Lung cancer Immunotherapy Jivrajani and Nivsarkar

(2016)
Minicell Paclitaxel Breast, bladder pancreatic, prostate and lung Chemotherapy Solomon et al. (2015)
tumors

bEV Tegafur Melanoma Chemo-immunotherapy Kuerban et al. (2020)

bEV. DOX Neuroblastoma Chemotherapy Sagnella et al. (2018)

bEV DOX non-small-cell lung cance Chemotherapy Kuerban et al. (2020)

bEV. 1CG Melanoma Photothermal therapy Gu et al. (2020)

bEV Melanin Breast cancer Photothermal therapy Gujrati et al. (2019)
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