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 Abstract: Cancer is a broad term for a set of disorders marked by the development of physically and 
functionally changed cells that proliferate uncontrollably, infect neighboring tissues, and result in malig-
nant tumours, 'neoplasm'. Cancer remains a difficult disease to treat because of the significant adverse 
effects and poor pharmacokinetic profile of antineoplastic drugs, despite advancements in our under-
standing of the features and behavior of tumor cells in recent decades. In this series, the role of natural 
polymers is prominent as a component of a novel delivery system of anticancer drugs. These natural 
polymeric drug delivery systems (NPDDS) have many advantages over synthetic polymers like con-
trolled delivery, biodegradability, inexpensive, low toxicity profile, and easily obtainable. These poly-
mers further modify for the targeting of tumour cells. This review discusses and critically analyses the 
different natural polymers, such as chitosan, cellulose, starch, albumin, dextran, fucoidan, gelatin, etc., in 
terms of natural ingredient-based polymeric nanocarriers specifically for cancer therapy. It also describes 
benefits, drawbacks, and opinions and provides insights about the efficacy of NPDDS as well as its fu-
ture perspectives and tabulated recent patents and cases under clinical trials exploited for cancer treat-
ment. 
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1. INTRODUCTION 

 Drug delivery system (DDS) plays a vital role in modu-
lating the efficacy and potency of any drug molecule. The 
delivery parameters like distribution, molecular breakdown, 
cellular entry, and removal from the body are some of the 
major factors that have a great impact on the site-specific 
delivery of drug molecules in unchanged form to produce the 
therapeutic effect. There has been significant progress in the 
research, discovery, and study of new diseases, making con-
ventional drug delivery forms unviable to solve the increased 
demands for treating the diseases. As a result, new drug de-
livery systems have been discovered at an accelerating rate, 
and diverse therapeutic strategies are progressively being 
presented globally. Advanced drug delivery systems have the 
ability to improve the specificity of the treatment, and the 
drug release can be triggered by internal or external stimuli. 
The carriers' characteristics are matched to the drug's physi-
cochemical characteristics as well as the desired route of 
administration [1]. Certain diseases need a site-specific or 
target-oriented delivery of drugs to avoid any unctuous  
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effects on other parts of the body. Amongst these, cancer 
therapy requires more focused and site-oriented drug deliv-
ery. Despite advances in our understanding of the character-
istics of tumour cells and how they behave in recent decades, 
cancer remains a challenging disease to treat, contributing to 
the second biggest cause of death worldwide after cardiovas-
cular diseases.  
 In comparison to traditional chemotherapy, DDS has a 
number of benefits in cancer treatment like transport of the 
pharmaceuticals to the site of action, encouragement of drug 
clearance from the body, advancement of the medication 
properties, reduction of dose, and maintenance of the release 
of medication from the formulation [2]. To achieve such a 
drug delivery profile, drug delivery carriers like metallic 
particles, proteins, polymers, and lipids are used. Natural or 
synthetic materials can be categorized based on the origin of 
the carriers. Natural resources are frequently abundant and 
affordable in nature. The advantages of using natural poly-
mers include their biocompatibility with a wide range of 
medications, biodegradability, nontoxic nature, and inability 
to inflict autoimmune response [3]. In addition, the function-
al groups present in these polymers are easy to conjugate 
with drug molecules. Some of the polymers also contain spe-
cific protein binding sites as biological signals, which help 
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Abstract

Cancer is a broad term for a set of disorders marked by the development of physically and
functionally changed cells that proliferate uncontrollably, infect neighboring tissues, and result
in malignant tumours, 'neoplasm'. Cancer remains a di�cult disease to treat because of the
signi�cant adverse effects and poor pharmacokinetic pro�le of antineoplastic drugs, despite
advancements in our understanding of the features and behavior of tumor cells in recent
decades. In this series, the role of natural polymers is prominent as a component of a novel
delivery system of anticancer drugs. These natural polymeric drug delivery systems (NPDDS)
have many advantages over synthetic polymers like controlled delivery, biodegradability,
inexpensive, low toxicity pro�le, and easily obtainable. These polymers further modify for the
targeting of tumour cells. This review discusses and critically analyses the different natural
polymers, such as chitosan, cellulose, starch, albumin, dextran, fucoidan, gelatin, etc., in terms
of natural ingredient-based polymeric nanocarriers speci�cally for cancer therapy. It also
describes bene�ts, drawbacks, and opinions and provides insights about the e�cacy of NPDDS
as well as its future perspectives and tabulated recent patents and cases under clinical trials
exploited for cancer treatment.

Keywords: Natural polymer, antineoplastic drug, natural polymers, nanocarriers, targeting,
cancer.
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