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Abstract 

Bone cancer, also known as primary bone cancer, is a rare type of cancer that starts in the bone. 

The most common type of bone cancer is osteosarcoma, which affects mostly children and young 

adults. Traditional treatments for bone cancer include surgery, chemotherapy, and radiation 

therapy. However, these treatments can cause significant side effects and may not be effective in 

all cases. 
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Introduction 

Bone cancer is a type of cancer that originates in the bone or 

cartilage tissues. It is a rare type of cancer and accounts for 

only 1% of all cancers. Bone cancer can be primary, meaning 

it originates in the bone, or secondary, meaning it spreads from 

other parts of the body. The most common type of primary 

bone cancer is osteosarcoma, which typically affects children 

and young adults, while secondary bone cancer is usually a 

result of metastasis from other types of cancer, such as breast, 

lung, or prostate cancer [1]. 

The treatment of bone cancer involves a combination of 

surgery, chemotherapy, and radiation therapy. However, 

traditional treatments may have limitations, such as systemic 

toxicity, poor bioavailability, and lack of specificity, which 

can lead to undesirable side effects and reduced efficacy. 

Therefore, researchers have been exploring new strategies to 

enhance the delivery of anticancer drugs directly to the tumor 

site while minimizing toxicity to healthy tissues. 

One approach that has gained significant attention in recent 

years is the development of local drug delivery systems 

for bone cancer treatment. These systems involve the use 

of drug carriers or scaffolds that can be implanted directly 

into the bone to deliver high concentrations of anticancer 

drugs to the tumor site while minimizing systemic exposure 

and toxicity. There are several types of local drug delivery 

systems for bone cancer treatment, including: Polymeric drug 

delivery systems: Polymeric drug delivery systems involve 

the use of biocompatible and biodegradable polymers that 

can encapsulate and release anticancer drugs in a controlled 

manner. These systems can be designed to release drugs over 

a prolonged period, which can improve drug efficacy and 

reduce toxicity [2]. 

Ceramic drug delivery systems: Ceramic drug delivery 

systems involve the use of porous ceramic scaffolds that 

can be loaded with anticancer drugs. These scaffolds can 

 

 
be implanted directly into the bone, where they can release 

drugs slowly over time. Ceramic scaffolds can also promote 

bone regeneration, which is beneficial for patients with bone 

cancer. Liposomal drug delivery systems: Liposomal drug 

delivery systems involve the use of liposomes, which are 

spherical vesicles composed of a lipid bilayer. These vesicles 

can encapsulate anticancer drugs and target them to the tumor 

site while minimizing exposure to healthy tissues. Liposomal 

drug delivery systems can also improve the solubility and 

bioavailability of drugs, which can enhance their efficacy [3]. 

Magnetic drug delivery systems: Magnetic drug delivery 

systems involve the use of magnetic nanoparticles that can be 

loaded with anticancer drugs and targeted to the tumor site 

using an external magnetic field. This approach can enhance 

drug accumulation at the tumor site and reduce exposure to 

healthy tissues. Hydrogel drug delivery systems: Hydrogel 

drug delivery systems involve the use of hydrogels, which are 

crosslinked polymeric networks that can absorb and release 

water. These systems can be loaded with anticancer drugs 

and implanted directly into the bone. Hydrogels can also 

promote tissue regeneration and reduce inflammation, which 

is beneficial for bone cancer patients. 

The development of local drug delivery systems for bone 

cancer treatment has several advantages over traditional 

treatments. These systems can deliver high concentrations 

of drugs directly to the tumor site, which can improve drug 

efficacy and reduce toxicity. They can also promote tissue 

regeneration and reduce inflammation, which is beneficial 

for bone cancer patients. Furthermore, local drug delivery 

systems can be combined with other treatments, such as 

surgery, chemotherapy, and radiation therapy, to enhance 

their efficacy. In conclusion, the development of local drug 

delivery systems for bone cancer treatment is an area of 

active research. These systems offer several advantages over 

traditional treatments and can improve the efficacy and safety 

of bone cancer treatment. However, further research is needed 
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to optimize these systems and to evaluate their long-term 

safety and efficacy in clinical trials [4]. 

Bone-targeted nanoparticles are designed to selectively 

accumulate in bone tissue and deliver drugs directly to the 

tumor cells. These nanoparticles can be functionalized with 

targeting ligands to improve their specificity and efficacy. 

Drug-eluting implants, such as biodegradable polymer 

implants, can be placed directly into the affected bone to 

provide sustained drug release over time. Injectable hydrogels 

can be injected directly into the tumor site, where they solidify 

and provide a sustained release of drugs. Several preclinical 

and clinical studies have demonstrated the efficacy of local 

drug delivery systems for the treatment of bone cancer. These 

systems have shown promising results in terms of reducing 

tumor growth, improving survival rates, and reducing the 

potential for systemic side effects [5]. 

Conclusion 

In conclusion, local drug delivery systems offer a promising 

approach to the treatment of bone cancer. These systems have 

the potential to improve the efficacy and reduce the side effects 

of traditional treatments for bone cancer. Further research 

is needed to optimize these systems and translate them into 

clinical practice. 

References 

1. Yang Z, Li D, Han J, et al. Incorporation of methotrexate in 

calcium phosphate cement: behavior and release in vitro 

and in vivo. Orthopedics (Online). 2009;32(1):27. 

2. Ginebra MP, Traykova T, Planell JA. Calcium phosphate 

cements: competitive drug carriers for the musculoskeletal 

system?. Biomater. 2006;27(10):2171-7. 

3. Decker S, Winkelmann W, Nies B, et al. Cytotoxic effect of 

methotrexate and its solvent on osteosarcoma cells in vitro. 

J Bone Jt Surg. 1999;81(3):545-51. 

4. Kiri L, Filiaggi M, Boyd D. Methotrexate-loaded glass 

ionomer cements for drug release in the skeleton: an 

examination of composition–property relationships. J 

Biomater Appl. 2016;30(6):732-9. 

5. Fosca M, Rau JV, Uskokovic V. Factors influencing the 

drug release from calcium phosphate cements. Bioact 

Mater. 2022;7:341-63. 

https://search.proquest.com/openview/bb415fc82f9f10016a8f782ed7e479c7/1?pq-origsite=gscholar&cbl=40235
https://search.proquest.com/openview/bb415fc82f9f10016a8f782ed7e479c7/1?pq-origsite=gscholar&cbl=40235
https://search.proquest.com/openview/bb415fc82f9f10016a8f782ed7e479c7/1?pq-origsite=gscholar&cbl=40235
https://www.sciencedirect.com/science/article/pii/S0142961205010513
https://www.sciencedirect.com/science/article/pii/S0142961205010513
https://www.sciencedirect.com/science/article/pii/S0142961205010513
https://online.boneandjoint.org.uk/doi/abs/10.1302/0301-620x.81b3.0810545
https://online.boneandjoint.org.uk/doi/abs/10.1302/0301-620x.81b3.0810545
https://journals.sagepub.com/doi/pdf/10.1177/0885328215584294
https://journals.sagepub.com/doi/pdf/10.1177/0885328215584294
https://journals.sagepub.com/doi/pdf/10.1177/0885328215584294
https://www.sciencedirect.com/science/article/pii/S2452199X21002528
https://www.sciencedirect.com/science/article/pii/S2452199X21002528

	Abstract
	Introduction
	Conclusion
	References

