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1. Abstract

In cancer therapy, the main challenging aspect for scientists is the
delivery of safe and effective anti-cancerous agents. Usually, for
normal cells, anti-cancerous agents possess toxic effects and show
less bio-availability and stability. Many improvements have seen
with recent developments in nano-technology, which shows an ef-
ficient and safe system for the delivery of anticancerous agents.
So, the functional and physio-chemical characteristics of NPs (na-
no-particles) for every cancer agent are vary which includes pho-
todynamic agents, inhibitors, chemotherapeutics, and many more.
DDs are a critical systems that show therapeutic effects. Usually,
the effectiveness of this system increases when natural material
aids in this system, then it becomes non-immunogenic, non-toxic,
bio-degradable &, and bio-compatible.

2. Introduction

Despite the development in treatment &investigating procedure
still cancer is 2nd common illness in the united states on the report
of cancer American society. From the research it was investigated
that in the year 2017, almost 1.6 million cancer cases reported [1].
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The management of cancer relay on the size, stage of tumor & bio-
markers. First line treatment for cancer patient is chemo-therapy
[2]. Chemotherapy effective because of their cytotoxic effects for
cancerous cells. The role of immune-therapy & targeted therapy si-
gnificant in the cure of cancer. The advantages of drug delivery are
more as compared to conventional chemo-therapy. By using DDS,
it not only delivers the medicine to tumor site but also facilitate
the clearance of drug from immune & circulatory system, shows
changes in physio-chemical characteristics of medicine, minimize
the need of dose & manage the medicine release [3,4]. Number
of ingredients like protein, lipid, polymers & metallic component
employed as carriers of drug delivery for the encapsulation of se-
veral therapeutic component. They are classified into synthetic or
natural material. Those components which are less expensive &
widely present called natural material. Usually these are non-im-
munogenic, non-toxic, bio-degradable, bio-compatible. On mate-
rial components functional group present which shows modifica-
tion for conjugation with ligands & drug molecules to form the co-
polymers [5]. Furthermore, they carry special binding sites protein
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& other signal related to bio-chemical which help in delivery &
tissue engineering. The role of these material in drug delivery sys-
tem is very effective but also shows some disadvantages [6].

3. Nano-Composite & Synthetic Polymers

In the inhibition of cancerous cells role of di-chloride metallocene
IV b & polyesters are very effective. They represent anti-cancerous
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medicine for new groups [7]. In cancerous therapy case amphi-
philic duel shows significant response [8,9]. With the passage of
time the importance of nano-technology increased because of their
good diagnostic & cure effects against cancerous cells [10].

4. Liposomal Chemo-Therapeutic Formulation for
Cancer Therapy

Table 1.
Table 1:
Name of Active agent Composition of liposome Target cancer Manufacturer;
brand of drug P P g Location & Country
Dauno- Cholesterol distearoyl- L .
Xomedauno rubicin phosphatidylchloine Related to acquired immune deficiency syndrome NeXtar
myocet DO?“?_ Cholesterol. endothelial breast B.V pharma teva
rubicin progenitor cell
lipodox DO?“?_ Cholesterol PEG & HSPC Breast, ovanan, acquired immune deficiency gyndrome, Pharmaceutical sun
rubicin multiple myeloma & sarcoma kaposis .
doxil Do?«?- Cholesterol PEG & HSPC Breast, ovarian, acquired immune deficiency syndrome Laboratories of ben
rubicin &Kkaposis sarcoma enue
Nano-platin . . Cholesterol & choline soy .
or lipo-platin Cisplatin phosphatidyl Lungs & pancreatic Inc& regulon
marqibo Vincristine Cholestirl(;lei?icsphmgo- Philadelphia -ve chromosome &lympho-blasticleukemia | Therapeutics & talon
distearoyl- Pharmaceutical
onivyde irinotecan phosphatidylchloine& Adeno-carcinoma & pancreatic .
&merrimack
MPEG
distearoy- Pharmaceutical
mepact mi-famurtide phosphatidylchloine& Osteo-sarcoma
POPC &takeda

S. Anti-Cancer Therapeutics & Nps (Nano-Par-
ticles) Based Delivery Agent

Some anti-cancerous agent like photodynamic, chemo-therapeu-
tic, nucleic agent & inhibitor of small molecule mostly requires
efficient & safe DDs which enhance the stability, reduced the fast
bio-clearance, high accumulation seen in the site of tumor & in-
creased the potential of systemic administration. Further, MPs
based DDS reduced the exposure of medicine respecting to body
normal tissues.

6. Chemo-Therapeutic Drugs

Role of chemotherapy is significant against cancerous cells from
a century. Number of anti-tumor agents are available which re-
duced & inhibit the growth of tumor [11]. Different chemo-the-
rapeutic agents include alkaloids of plant, alkylating agents, an-
ti-metabolites & anti-tumor anti-biotics. Some of these agents
shows their specificity against some cancer, while other used in
the management of different cancer. The example of this like in
case of hydrophilic drug includes compounds of platinum, doxo-
rubicin, gefitinib, curcumin, camptothecin, paclitaxel, fluorouracil
5 &epirubicin used for the cure of different cancerous cells. Most
of these agents target the division of cells & then inhibit the growth
cells through inhibiting the synthesis of DNA, function of protein
& microtubule inhibits functions [12]. Taking medicine directly
causes hazardous effects on the healthy tissues [13]. So, for the
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patient recovery from toxicity chemo-therapy is required. So, now
a days the focus of researcher to enhance the DDS to the targeted
area. The achievement of DDs comes after monitoring the level of
drug and dose.

7. Small Molecules Inhibitors

These are organic component with present with different structure
& their ranges of molecular weight varies from 500- 900 da, these
small inhibitors diffuse from the cell easily & reach to intra-cel-
lular site [14]. When these inhibitors come across the cell then it
causes alteration in other molecules like protein & kills the cance-
rous cells [15]. They are classified into artificial, secondary meta-
bolites, natural like anti-viral medicine. These agents show resem-
blance with chemo-therapy medicine, but they act as ribonucleic
acid to knock-down the special protein. These agents also used to
study several aspects related to biology like mitosis, control of cell
cycle, expression of gene, oncogenic signal pathway, autophagy
& apoptosis [16]. These agents used alone or in combination with
NPs to cute the cancerous cells. This inhibitor possesses lots of
advantage as compared to other molecules [17,18]. Usually, the in-
take of these inhibitors occurs through orally while other required
parenteral or injections [19].

8. Nucleic Acid Therapeutic Agent

For the cure of cancerous cells target the genes expression & regu-

lation is good approach. To obtain the whole knock-down of target
2
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gene to reduce the down-stream network of protein 7 genes to mi-
nimize the chances of disease. The initial step which taken from
this to control the gene knock-down involved anti-sense proce-
dure, oligonucleotides chimeric & ribozymes [20]. In the cure of
cancer, role of ribonucleic acid technology is significant because it
produces various strategies of gene therapy.
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9. Current Clinical Trials with Several siRNA Deli-
very Platform

Table 2

10. Advantages of Nano-Technology Based on DDS
in the Therapy Of Cancer

Table 3
Table 2:
Title Recruitment Conditions Interventions | Gender Phase Delivery
Those cancer which are not . .. .
removed by surgery used APN401 . At different stages Sl-rlbor}uclelc Phase Si-ribonucleic acid
. Active recurrent tumor acid all .
to target these metastatic cancerous . . one transfection
cells present biological
In solid cancerous tumor study of Terminated Solid tumor of CALAA-01 1 Phase N cticl )
CALAA-01 ermimate cancer medicine a one ano-particies porymer
In advanced solid cancerous cells Advanced solid Atu027 Phase . .
completed . all Nano-particles in liquid
ilt11027 qtﬁiv o I z tumor Dné%{hﬁrg{ec P(})lne
n case of [ymphoma, myeloma . . - ase o ..
| solid tumor DCRMYC study Active Solid tumor medicine all one Nano-particles of lipid
In case of secondary or primary With hepatic Phase
cancer of liver 080301 TKM completed metastases TKM drug all one Nano-particles of lipid
cancerous cells
DOPC,
Gene targeting epha2 recruiting Cancer advanced EphAZ, S all Phase Nano-particles of lipid
ribonucleic one
acid
Absence of central
Immune-therapy of melanoma with nervous system Si-ribonucleic Phase .
. Lo completed . all transfection
si-ribonucleic acid metastases & acida one
melanoma . b E
. . . emcitabine ase
Pancreatic cancer metastasis & completed Ductal pgncreatlc & & atu027 all one & Nano-particles of lipid
atu027 plus carcinoma ..
medicine Pt}\lvo
Cancer of hepatic cells in DCR- . Carcinoma of DCR-MYC ase
Active . .. all one &
MYC hepatic cells medicine
two
Table 3:
Features Example
Controlled At the illness site the release of drug can be controlled, when specific signals come like special enzyme, ph., temperature,
drug release ultrasound [21,22].
Active taraet Through selective recognition procedure includes antigen-antibody recognition & receptor of ligand & other modification
& ligands like mannose, folate & galactose [23,24,25].
Passive target Due to increase retention & permeability effects it allows the carrier drug to store into the body interstitial tissues. The only
& conjugated drug store into the tumor tissues while the other diffuse out easily [26].
Protective In a polymeric system the conjugation of drugs shows protective effects from in-activation & help their activity to accumulate
effects for long period [27].
Solubilization | Micelles which are self-assembled with hydro-phobic core act as nano-container for enhancing the hydro-phobic medicine
effects solubility [28,29].

11. Conclusion

Delivery of safe and effective anti-cancerous agents is big challenge
in cancer therapy. Recent development in nano-technology shows
efficient and safe system for the delivery of anticancerous agents.
Functional and physio-chemical characteristics of nano-particles
for every cancer agent is vary which includes photodynamic agent,
inhibitors, chemotherapeutics etc. Effectiveness increases when
natural material aid in system then it became non-immunogenic,
non-toxic, bio-degradable and bio-compatible.
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