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INTRODUCTION 

1. Cancer 

Cancer is an ailment during which there's the 

uncontrolled growth of abnormal cells by overlooking 
the normal cellular division cycle.

[1]
 the method in cancer 

involves irregular cellular growth, by the development of 
a network of latest blood capillaries, in other words, 
angiogenesis, and triggered by various signals from 
cancer tissues which include, mechanical stress, 

inflammatory responses and mutations.
[2]

 
 
Development of cancer depends on external factors like 
tobacco, environmental factors like chemicals, radiation, 
infectious organisms and elements within the cell-like 
genetic defects, hormonal changes, immune conditions 

and mutations, which altogether lead to abnormal cell 
behaviour and excessive proliferation.

[3]
 

 
2. Carbon nanotubes 

Carbon nanotubes (CNT) belong to a new class of 
nanomaterials that have unique chemical, physical and 

biological properties. Structurally, all CNTs can be 
considered carbon allotropes with a cylindrical 
architecture. In addition to their unique shape and 
morphology, the CNTs demonstrate an excellent ability 
to conduct electronic and thermal energy. These 
characteristics have made CNTs an ideal candidate for 

countless applications in various fields, such as 
electronics, chemistry, optics and biomedicine.

[4-8]
 

3. Herbal Drugs in Cancer Treatment 

Plants have been a promising source for the treatment of 
various diseases, due to the therapeutic activity, fewer 

side effects than synthetic molecules. Herbal drugs are 
known to influence various mechanisms, including 
regulation of gene expression, cell cycle progression, cell 
proliferation, metabolism and apoptosis.

[9]
 

 
The anticancer compounds are divided into several 

classes according to the basic rest in their structure, such 
as anthracyclines, enediynes, indocarcarbazoles, 
isoprenoids, polyketide macrolides, glycopeptides, 
among others. Polyketides are produced by bacteria and 
fungi that include many drugs, one of which is PTX.

[10]
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ABSTRACT 

Malignancy is assessed to be a huge medical issue of the 21st century. The circumstance gets much harder with 

regards to its treatment utilizing chemotherapy utilizing synthetic anticancer atoms with various side effects. 
Recently, there has been a change in outlook toward the selection of herbal medications for the treatment of cancer. 
Right now, appropriate conveyance framework is basically justified to convey these herbal biomolecules to treat 
cancer. To accomplish this objective, carbon nanotubes (CNTs) have been generally investigated to convey 
anticancer herbal drugs with improved therapeutic efficacy and safety. This survey interestingly clarifies the 
biopharmaceutical, clinical and safety aspects of various anticancer home grown medications conveyed through 

CNTs with a cross-chat on their results. This audit will fill in as a one-stop-look for the perusers on different 
anticancer herbal medications conveyed through CNTs as a cutting edge futuristic delivery device. 
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Class Name of Drugs Mechanism of Action 

Enediynes 
Calicheamicin, Dynemicin A, Esperamicin, 
Kerdarcidin and Neocarzinostatin 

Interferes with DNA
[11]

 

Vinca alkaloids 
Vincristine, Vinblastine, Vinorelbine and 
Vindesine are Monoterpene indole alkaloids

[12]
 

Prevent spindle formation in dividing cells
[13]

 

Camptothecin 

analogs 
Camptothecin, Irinotecan and Topotecan DNA Topoisomerase Inhibitor.

[14]
 

Taxanes Docetaxel are Diterpene Inhibit microtubule formation
[15]

 

Podophyllotoxin 

derivatives 
Etoposide and Teniposide Topoisomerase II inhibitor

[16]
 

Saffron 
Carotenoid, Crocetin, Crocin, Safranal and 

Picrocrocin 

Antioxidant property could prevent DNA, RNA 

and protein damage
[17]

 

Curcumin Curcumin 
Inhibit of cell proliferation and reactive oxidative 
species, promotion of apoptosis by inhibiting 
different intracellular transcription factors

[18] [19]
 

Ginseng 

derivatives 
Ginsenosides, Panaxadiols and Panaxatriols different pharmacological activity.

[20]
 

Terpenoids 
Monoterpenoid, Diterpenoid, Triterpenoid, 
Sesquiterpenoid, etc

[21]
 

Antiapoptotic, Autophagy
[22]

 

 
CNT: Structure, Properties, & Synthesis 

CNTs are needle-shaped tubular structures that act as 
carriers of various drugs, proteins, genes, among others. 
Both the functionalization and the conjugation of these 
CNTs make the charged molecules more soluble and 
biocompatible, allowing targeting to specific sites.

[23] 

 

CNT structure 

CNTs are a graphite sheet which is wrapped in the shape 
of a tube to form single-walled carbon nanotubes 
(SWCNT) and multiple-walled carbon nanotubes 
(MWCNT). SWCNTs are cylindrical in shape with a 
graphene sheet wrapped to form a tube, while multiple-

walled nanotubes (MWNT) are made up of multiple 
laminated layers (concentric tubes) of graphene, although 
their diameter and length differ from SWCNT and differ 
in its properties too much.

[24] 

 

 

 

Properties of CNT 

CNTs generally shown to have a high surface area, large 

aspect ratios and unique mechanical strength. It is known 
that tensile strength of CNT is almost 100-times greater 
than that of steel, and also shows electrical and thermal 
conductivity properties as those of copper.

[25]
 

Synthesis of CNT 

There are different methods to synthesize CNT which are 
listed below. 
(a)  Arc Discharge Method 

The production of CNT requires three main components, 
namely. Carbon feed, metal catalyst, heating source. In 
this technique, two graphite electrodes are placed in an 

inert He atmosphere and the DC is passed through it. It is 
observed that the anode is consumed and the material is 
formed in the cathode, thus forming the CNT.

[26] 

 

 
 

(b)  Laser Ablation 
In this technique, a pulsed laser vaporizes a graphite 

target in a very high temperature reactor while an inert 
gas is added to the chamber. As the material, which is 
vaporized, cools rapidly, causing condensation to form in 
groups. From these groups, tubular molecules grow in 
SWCNT until the catalyst becomes large enough to cool 
the environment, so that carbon can no longer spread 
through the catalyst surface. Therefore, when vaporized 

carbon condenses on the colder surface of the reactor, 
CNT are formed.

[27]
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(c)  Thermal synthesis process 

In this method, only thermal energy is fundamentally 
responsible for the synthesis, and the temperature of the 
reaction goes up to 1200◦C. Thermal synthesis itself is a 
very broad term to include various CVD methods, which 

includes processes in CVD method, carbon monoxide 
synthesis and flame synthesis.

[28]
 

 
(d)  Chemical vapour deposition 

In CVD, the substrate is prepared with a layer of metallic 
catalyst particles, the most used metals are nickel, cobalt, 

iron or a combination. The diameters of the CNT thus 
formed are related to the size of the metal particles. In 
CVD, the substance could be heated to a temperature of 
700 ° C. 
 
Now to start further the growth of nanotubes; At least 

two gases are introduced into the reactor, such as 
ammonia, nitrogen or carbon-containing gas, such as 
methane and ethane. The carbon-containing gas separates 
on the surface of the catalyst particle and the carbon 
moves to the edges of the catalyst. the particle eventually 
leads to the formation of nanotubes.

[29]
 

 
Anticancer drug delivery: herbal drug loaded in 

CNTs 

Herbal medicines can be loaded into the CNT or adhere 
to the external surface of the CNT. CNTs can also be 
combined with conjugated agents, for effective delivery 

to the target site, reducing the problem of drug loss and 
off-target effects.

[30]
 

 
QUERCETIN 

 
 

Quercetin is (3, 3_, 4_, 5, 7-pentahydroxyflavone) 

excreted from the air-dried part of the Spohora japonica 

L. (Fabaceae) plant mainly from the bark and leaf, also 
available in particular fruits like citrus and vegetables, 
Apple, onion, parsley, green tea, olive oil, grapes, cherry, 

black mulberry, blackberry and raspberry are the main 
dietary resources that contain quercetin.

[31]
 

 
Quercetin shows its anticancer effects through multiple 

mechanisms, such as antioxidation (through free 
hydroxyl groups), antiproliferation, cell cycle arrest, 
apoptosis and angiogenesis.

[32]
 

In addition to the antioxidant activity, its apoptosis and 
its tumor suppression activity are responsible for the 
anti-tumor effect. The oxidative activity allows the 

release of signs of promotion of death through the 
inhibition of kinase by quercetin, thus improving cell 
death.

[33]
 

 
Methods of quercetin delivery by SWCNT into cancer 

cells 

1. Functionalization of SWCNTs With PEG 

SWCNT functionalized with polyethylene glycol (PEG) 
will be prepared with the covalent method. Therefore, to 
produce the carboxylic terminal, the SWCNTs must be 
exposed to nitric acid (HNO3) for 24 hours and the acid 
must be removed by repeated filtering. The pEGylation 

of carboxylic acid groups in SWCNT will be obtained by 
adding 1 mM terminated with amine, poly (ethylene 
oxide) to four members in SWCNT solution in the 
presence of 1-ethyl-3- [3-dimethylaminopropyl 
hydrochloride] - Carbodiimide 2mM under light 
sonication. 

 
After an overnight reaction, the unreacted reagents can 
be removed by repeated filtration and resuspension of 
cEGalely PEGylated SWCNTs. These functionalizing 
groups increase the solubility and biocompatibility of 
carbon nanotubes.

[34, 35]
 

 
2. Quercetin loading into functionalized SWCNT 

Loading of the quercetin in SWCNT functionalized with 
RGD-PEG will be performed simply by mixing the 
quercetin with SWCNT functionalized with RGD-PEG 
overnight. Unbound excess quercetin can be removed by 

filtration and washed thoroughly with water (more than 
10 times). The functionalization of these nanocomposites 
was confirmed by Raman spectroscopy, attenuated total 
reflection (ATR) -FTIR and thermogravimetric analysis 
(TGA).

[36] 
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3. Quercetin release from SWCNT 

Controlled release of drugs from a drug carrier complex 

is an important aspect of drug delivery systems.
[37]

 Due 
to the acidic nature of extracellular tissues of tumors and 
intracellular lysosomes and endosomes, the pH-
dependent drug release from SWCNTs could be used for 
drug release applications that could facilitate the active 
release of drugs from delivery vehicles. by SWCNT. In 

an appreciable release solution of acid quercetin from 

SWCNT Hipco attributed to the increased hydrophilicity 
and solubility of quercetin at this pH. Where quercetin 
can be released after reduction in a low pH environment 
within cancer cells.

[38,39]
 

 
4. Mechanisms of CNTs uptake by cells 
CNTs have the potential of crossing cell membranes 
which makes them efficient material for drug and gene 
delivery techniques. The first requirement for drugs 
delivery to cells is that the drugs should be attached to 

the drug delivery system by covalent or non-covalent 
bonding. After getting the targeted organs, tissues or 
cells, 
 
There are two options 
(1) the drug is internalized (i.e., penetrate the cells) 

without internalization of the carrier or 
(2) both the drug and the carrier are internalized.

[40-42]
  

 
The second internalization method has a more efficient 
release system because after penetration into the cells, 
the intracellular environment will help the degradation of 

the drug-vector conjugate or the release of drug 
molecules inside the cells, but in the first internalization 
technique , the extracellular environment facilitates the 
drug carrier. degradation of conjugates and the drug will 
pass the lipid membrane to enter the cells.

[100]
 

 

There are five methods to internalize macromolecules or 
nanoparticles in mammalian cells. 
• Phagocytosis,  
• macro-pinocytosis,  
• clathrin-mediated endocytosis,  
• caveolin mediated path-ways, and  

• clathrin/caveolin-independent endocytosis.
[40, 43,44]
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GINSENOSIDE 

 
 

 Ginsenoside is obtained from Panax ginseng, 
Araliaceae, a herb found in Chinese medicine, and 
was first isolated in 1963. Ginseng is known for its 
immunomodulatory and metabolism actions, as well 

as blood pressure control.
[45]

 

 Among the complex components of ginseng, 
ginsenosides (also known as ginseng saponins or 
triterpene saponins) are the main components 
responsible for the biochemical and pharmacological 

actions of ginseng.
[46, 47-49]

 

 Ginsenosides are triterpene saponins formed from 
the skeleton of dammarane (17 coals in a four-ring 
structure) together with sugar residues.

[50]
 Due to the 

presence of ginsenoside saponin, ginseng shows its 

anticancer effect.
[51]

 

 Ginsenoside exerts their anticancer effects by the 
diverse molecular mechanism of actions which 
includes modulation in various signalling pathways 
such as regulation of proliferative cell mediators, 

various growth factors, Tumor suppressors, 
oncogenes, cell death mediators, protein kinases

[52]
, 

activation of caspase- 3, caspase-8 and caspase-9.
[53]

 
 

 MWCNTs were synthesized through catalytic 

chemical vapor deposition technique, with a 
diameter of 15–40 nm.

[54]
 The prepared CNTs were 

oxidized by nitric acid and sulfuric acid, and then a 
solution of ginsenoside (Rb1, Rg1) with N-(3-
Dimethylaminopropyl)-N-ethyl carbodiimide 
hydrochloride was added to oxidized CNTs. This 

reaction is called as EDC coupling. 
 

VINBLASTINE 

 

 Vinblastine, a vinca alkaloid derived from the 
periwinkle plant Catharan therefore roseus, is an 

indole rich alkaloid containing catharanthine and 
vindoline. 

 Vinblastine, at low concentrations, inhibits growth 
and shortening of microtubules and at high 
concentrations hinder the polymerization of 

microtubules.
[55]

 

 The stable orientations of vinblastine with respect to 
the CNT courier, and its effect of the temperature 
change and of the CNT structure in different systems 
with vinblastine molecules (loaded with tubular 

chair, chiral and zigzag structures) with non-
functionalized and functionalized with ester. 

 Functionalization is performed to reduce the toxicity 
of CNTs and to improve biocompatibility with 
biological systems and to improve the VLB-CNT 

interactions of a longer CNT with a higher load 
capacity.

[56]
 

 

FUTURE PRESPECTIVES 

 CNTs have tremendous scope for exciting research 
and technology development in the field of 

healthcare as a delivery platform for bio molecules. 
 The use of CNT in the development of sanitary 

products can be obtained using a combination of 
different CNT properties, as seen above, while some 
of the most exclusive properties, such as thermal 
conductivity, modulation of the properties of 

encapsulated species and mechanical photoacoustic 
movement remain unexplored in the biological field. 

 On the contrary, there are areas of biology where 
CNTs have not yet been used to provide a unique 
function, but could be useful, such as interfacing 
cascades of biochemical reactions and signaling and 

recognizing cells. 
 

CONCLUSION 

 we observed that delivery of the herbal anticancer 
drug through CNTs is of a great advantage regarding 
selectivity, tumour uptake and inhibition of growth, 

loss of cell viability, etc. Moreover, upon result 
analysis of the data of various drugs such as 
quercetin, ginsenoside & Vinblastine. 

 The trend in current time is high for the herbal based 
anticancer treatment and is increasing day by day. 
Owing to its excellent properties, CNTs provides 

greater degree of encapsulation of drugs inside the 
tube, surface loading of the drug is also possible. 
Therefore, the advantage of CNTs and the herbal 
drugs give a dual benefit, in other words, penetration 
of the herbal drug into the desired target with the 
help of CNTs is achieved for the treatment of 

cancer. 
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