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Abstract
Proniosome gel system is superior form of niosomes, which can be employed for various applications in delivery of
therapeutic agents at desired site. If proniosomal gel is used topically these are easily hydrated using aqueous phase
or by skin itself. Their incorporation into base gel/cream/ointmentalong with other ingredients leads to a stable
dosage form. These formulations can be used fortopical/transdermal applications for various medicinal purposes.
Proniosomegel has anaffinity towards biological membranes which helps in enhancing the permeation of drugs through
skin. Reported studies indicate that it has become a useful dosage form for drug permeation into the skin, especially
due to their simple, scaling-up production procedure and ability to modulate drug delivery across the biological
membranes. There is a strong need for exploring the proniosomal delivery systems for cosmetics, herbal actives.

Keywords: Nonionicsurfactant, Lecithin, cholesterol, Proniosomalgel, Coacervation phase separation.

INTRODUCTION

Delivery of drug into and through the skin to achieve the rapeutic activity has gained acceptance primarily
because of the high adaptability andversatility [1]. The efficiency of transdermal delivery largely depends on
the potential to overcome the stratum corneum (SC), a major barrier, which essentially limits the transport of
molecules through the skin [2]. Nano vesicular drug delivery systems using colloidal particulate carriers have
distinct advantages over conventional dosage forms. Among the nanocarriers, niosomes, aversatile delivery
approach has the prospective to deliver therapeutic actives into the systemic circulation [3]. These vesicle
systems own amphiphilic moieties and can accommodate both hydrophilic and hydrophobic componentsas
well as enhance drug delivery [4]. Proniosomes, a niosome hybrid, is another promising means of percutaneous
drug delivery which offers better suitability for application on topical, convenience of transportation,  distribution,
storage, dosing and secured industrial acceptance. Proniosomal gels may be in the form of anhydrous
formulations or jelly like liquid crystals composed of water soluble carrier surrounded with surfactants [5].
Proniosomes can be hydratedwith aqueous phase before administration or in the body to form niosomes.
Proniosomal gels canovercome physical instabilities of niosomes by avoiding their storage in aqueous medium
[6]. Proniosome gel in topical/dermal delivery doesn’t require hydration prior to application instead these
can be applied, as such or loaded on a base material of emulsion, gel, ointment, etc. prior to application
[7, 8]. The base material helps in the application of the formulation on to the skin anddilution of active
material. Proniosome gel offers a great potential to reduce the side effects of drugs and increased therapeutic
effectiveness.

Proniosomes can entrap both hydrophilic and hydrophobic drugs. These are generally present intransparent,
translucentor white semi solid gel texture, which makes them physically stable during storage and transport
[9-12]. Due to presence of minimal solvent system, the proniosomes thus formed are the mixtures of many
phases of liquid crystal as lamellar, hexagonal and cubicphase liquid crystals [13]. Proniosomes generally
have microscopic lamellar structures. These combine non-ionic surfactant and cholesterol followed by hydration
in the aqueous media. The surfactant molecule direct themselves so that the hydrophilic ends of the non-ionic
surfactantorient outward and hydrophobic ends are oriented towards the opposite direction to form the
bilayer [14-16].

Classification of proniosomes
Ingeneral, proniosomes were divided into the following types [17-19].

1. Semi-solid liquid cry stalgel.



6

ISSN: 2350-1332 I. Pharm. Inn. Res. / December 2021/ Vol. 4/ Issue - 4

2. Dry granular powder

Semi-solid liquid crystal gel: When the surfactant molecules are kept in contact with water, there are three
ways through which lipophilic chains of surfactants can be transformed into adisordered, liquid state called
lyotrophic liquid cry stalline state (neatphase).These three way sare increasing temperature at craft point,
addition of solvent, which dissolves lipids and use ofboth temperature and solvent [20]. Neat phase or
lamellar phase contains bilayer arranged insheets over one another within dominant aqueous layer. These
liquid crystal spresentan attractive appearance because of their, transparency and high viscosity, compositions.
Addition of water leads to interaction between water and polar groups of the surfactant results in swelling of
bilayers [21-22].

Dry granular powder: Dry granular type of proniosomes involves the coating of water-soluble carrier,
such as; sorbitol and maltodextrin with surfactant. The result of coating process is a dry formulationin which
each water-soluble particle is covered withthin film of surfactant [23]. It is essential to prepare vesicles at a
temperature above the transition temperature of the non-ionic surfactant being used in the formulation [24].

Methods of preparation of proniosomes
Mainly proniosomes were prepared by 3 methods, they are as listed below [25]

1. Coacervation phase separation.
2. Slow spray coating method.
3. Slurry method.

Coacervation phase separation: Proniosomal formulae were prepared by using different types of
non-ionicsur factants, lecithin, and cholesterol. Appropriate amounts of proniosomal components mixed
together with the drug were mixed with 2.5 ml of absolute ethanol in a cleanand dry, wide-mouth glass tube
[26-28]. After mixing all the ingredients, the openend of the glass tube was covered with a lid to prevent loss
of solvent from it and warmed in a water bath at 65 ± 3°C for ~5 min, until the surfactants were dissolved
completely. Then, 1.6 ml of pH 7.4 phosphate buffer was added, and warming was continued on the water
bath for ~2 min till a clear solution was observed. The mixture was allowed to cool down at room temperature
until the dispersion was converted to aproniosomalgel [29,30].

Slow spray coating method: This method involves preparation of proniosomes by spraying surfactant in an
organic solvent onto carrier material and then evaporating the solvent. Since the carrier is soluble in the
organic solvent, it repeats the process until the desired has been achieved. The surfactant coating on the
carrier is very thin, andhydration of this coating all owsmultilamellar when the carrier dissolves [31, 32]. The
resulting noisome is very similar to those produced by conventional methods, and the size distribution is more
uniform. It is suggested that this formulation would provide hydrolysis for hydrophobic drugs formulation
[33].

Slurry method: Added material to a 250-ml flask and the entire volume of surfactant solution was added
the flask to form the slurry. If the surfactant solution volume is less, then additional organic solvent can get
slurry. The flask was attached to a rotary evaporator was applied until the free-flowing. The flask was
removed from the evaporator and kept under vacuum overnight. The pronio some powder was store dinsealed
containersat 4°C. The time required to produce pronio somes is independent of the ratio of surfactant
solution to the carrier material and appears to be scalable [33-35].

Mechanism of drug transport of proniosomegel
As studies performed on the transdermal/topical application of vesicles have rendered conflicting results. It is
still not clear which factors influence the vesicle–skin interactions and play animportant role in determining the
efficiency of drug transport through the skin. But it is clear that when pronio somes applied to the skin they
get hydrated and form niosome vesicles [36]. When vesicles come in contact with stratum corneum aggregate,
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fuse and adhere to the surface of cell.It is believed that this type of interaction leads to a high thermo dynamic
activity gradient of the drug at the interface of vesicle and stratum corneum, which is the driving force for
penetration of the lipophilic drugs across the stratum corneumas shown in Fig.1.

Fig.1:Mechanism of drug transport of pronio somes

Material issused in preparation of Proniosomal Gel

Inspite of phospholipidsand non-ionicsurfactants in pronio some scanactas Penetration enhancers, since it
was found that some phospholipids are able to fluidize the stratum corneumlipid bilayers and diffuse through
them [37], whereas cholesterol gives stability and permeability to the vesicles.

Surfactants: It is acting as solubilizers, wetting agents, emulsifiers, and permeability enhancers[38]. Chiefly
non-ionic surfactants were used in theformulation of proniosomal gel. Based onthe hydrophile-lipophile balance
(HLB) values of the available surfactants, mainly categorized into w/o emulsifying agent (HLB 3–8) and o/w
emulsifying agent (HLB 8–16) [39] usually the HLB value of 4–8 will give the vesicles with high compatibility.
List of common non ion icamphiphilesusedinpronio some formulations were mentioned inTable1[40].

Table1: Examples of different non-ionicsurfactants

Alky lethers and alkyl glycery lethers
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Lecithin: Mainly acts as membrane stabilizers mostly used two varieties, i.e., Soya lecithin and egg lecithin
former one collected from the soya beans later from the egg yolk

[41]. Following materials were used.

 Soyalecithin.

 L-á-egg phosphatidylcholine.

 1-2-dimyristoyl-snglycero-3- phosphocholine.
 1-2-distearoyl-snglycero-3 phosphocholine.

 Dipalmitoyl phosphatidyl choline [42].

Cholesterol:It is an important componentused in the design of proniosomes which gives stability and
penetrability to the vesicles.  Entrapment efficiency (EE) depends on the concentration of cholesterol used.
Cholesterol may reinforce bilayer assembly; vesicles cannot bebuilt without the addition of cholesterol, with
higher concentrations of cholesterol decreasing the time required for niosome assembly. It prevents
accumulation by the inclusion of molecules that stabilize the system against the formation of an aggregate by
repulsive steric or electro static effects [43].

Solvent and aqueou sphase: Alcohol has shown agreat effect on vesiclesize and drug permeation rate of a
proniosomal formulation. Different size of vesicles formed using differental cohols as they follow the order:
Ethanol>propanol>butanol>isopropanol. Phosphate buffer 7.4, 0.1 % glycerol, hot water is use das the
aqueous phase in preparation of proniosomes[44].

Carrier material: The use of maltodextrin based proniosomes preparation permitted flexibility in the ratio
of surfactant and other components which can be incorporated [45]. In addition tothis; it increases the
surface area and hence efficient loading. The carriers should be safe and non-toxic, free-flowing, poor
solubility in the loaded mixture solution and good water solubilityfor ease of hydration. Commonly used
carriers are listed, they are sorbitol, mannitol,  glucose, lactose, andsucrose stearate ; habitually use dcarriers
are listed below [46].

 Maltodextrin.
 Sorbitol.
 Spray dried lactose.
 Glucose monohydrate.
 Lactose monohydrate.
 Sucrosestearate.

Drugs used: The drug selection criteria could be based on the following as sumptions.

 The low aqueoussolubility of drugs.

 High dosage frequency of drugs.

 Shorthal f- life.

 Controlled drug delivery suitable drugs.

 Drugs are having more adverse effects [47].
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Evaluation of Proniosomes
% Entrapment Efficiency : Proniosomes (0.2g) was reconstructed with phosphate buffer

(pH 7.4; 10 ml) and the aqueous suspension was sonicated for 30 min. Centrifugation (9000 rpmat 4 °C)
was done to separate the drug from other components for 45 min. Subsequently, the supernatant was analyzed
for drug concentration. The entrapment efficiency was calculated by the equation [48]:

Percentage entrapment efficiency
(Amount of drug entrapped/Amount of drug in corporated)  x 100

Vesicle size and zeta potential: The mean vesicle size, size distribution and zeta potential of proniosomes
were measured by a dynamic light scattering technique using Zetasizer (NanoZS90, Malvern, UK). The
prepared pronio somes was diluted and the size measurements were done at25± 0.5°C [49].

Microscopic studies

Optical microscope: In a glass tube, 0.2 g proniosome gel was diluted with 10 ml of pH 7.4 phosphate
buffer; a few drops of the formed niosomal dispersion were spread on a glass slide andexamined for the
presence of insoluble drug crystals using an ordinary light microscope with varied magnification powers
(×10 and ×40). Photo micrographs were taken using a digital camera [50].

Scanning electron microscopy (SEM):The shape, surface characteristics, and size of the proniosomes
were observed by SEM. In an attempt to illustrate the role of cholesterol in vesicle formation, the morphological
differences in shape and surface characteristics of the prepared proniosome derived noisome of formulae
having different cholesterol contents were examine dusing a scanning electron microscope. In a glass tube,
0.2 g proniosome gel was diluted with 10ml of pH 7.4 phosphate buffer; the dispersion was sprinkled and
fixed on an SEM holder with double-sided adhesive tape and coated with a layer of gold of 150 Å for 2 min
using a Sputter Coater (Edwards, S-150A, England) working in avacuum of (3×10"1atm) of Argongas [51].

Differential scanning calori meter: To check the presence of any interactions between drug and other
ingredients, samples (4 mg) of drug, span 60, excipients were analyzed by differential scanning calorimeter
(DSC 60, Shimadzu, Japan) [52]. The weighed amount of sample were keptin sealed aluminium  container
and heated between25°C to 300° Catarate of 10 °C/min.

Fourier transforms infrared spectroscopy (FTIR): Drug powder was compressed into a pelletalong
with KB rusingahy draulicpress.The IR spectrum of drug and final optimized formulations were recorded in
the wave number region of 4000–400cm É1on FTIR [53].

In vitro release: The release study was carried out using vertical Franz diffusion cells which hassurface
area of 1.13 cm2. The cellulose dialysis membrane (MW cutoff 12,000; 2.4 nm poresize; Himedia, India)
soaked in distilled water (12 h) was mounted between the donor and receptor sections (10 ml) and the later
was filled with phosphate buffer (pH 7.4) [54]. There ceptor compartment was kept at 37 ± 0.5 °C and the
receptor medium was constantly stirred. Weighed amount of proniosomagel (equivalentof 5mg drug) was
loaded into the donor compartments and was occluded. At scheduled time intervals samples (1 ml) were
with drawn and replaced immediately by fresh buffer. Similarly, control experiments were run in parallel for
proniosomalgel prepare dusing polymers [55].

Rate of Spontaneity: The spontaneity of niosome formation is described as the number ofniosomes formed
after hydration of proniosomes for 15 min [56]. Proniosomal gel (10 mg) was transferred to the bottom of a
small-stoppered glass tube and spread uniformly. 1 ml of pH 7. 4 phosphate buffer was added along the
walls of the test tube and kept aside without agitation [57].

After 15 min a drop of hydrated sample was with drawn and placed on Neubauer’s chamber for counting
number of nio some seluted from aproniosomalgel.
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Physical stability: The stability of proniosomal gel was evaluated by keeping in sealed vials at 37 °C or in
refrigerator (4–8 °C) for 3 months [58]. The amount of drug retained in the entrapped vesicles, the mean
particle size and drug crystallization were observed after preparation and then after every month during
storage [59]. The formulationis considered stable when the proniosomes shown greater entrapment efficiency
(>60%) and high lornoxicam retention value (>90%), atevery time interval [60].

CONCLUSION
Proniosomes are one of the most important delivery system among the vesicular drug delivery systems with
greater advantages over the other conventional dosage forms. Proniosomal drug delivery system is found to
be very effective for the delivery of drugs through transdermal ortopical route because it has the wide range
of applications like non toxicity, effective drug release and greater penetration through the skin.
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Abstract:

Aqueous extract of fruit pulp of Terminaliachebulawas assessed for in vitro antioxidant activity using four different
models. Total phenolic content of the extracts were determined to correlate between their antioxidant activity and
constituents present therein. Results of in vitro antioxidant study suggested that extracthas strong antioxidant
potential.The extractive value of the T Chebula has been improvised by attempting different temperature and time
duration. It was found that extracting a raw material at 40°C for 2 hrs in water is yielding the maximum amount of
extract. The potent antioxidant properties of the T Chebula extract observed in the present study is due to the
presence of polyphenolic compounds. In addition, T Chebula extract exerted considerably high amount of low
molecular weight hydrolysable tannins which are potent anti-stress agents.In conclusion, the present study
demonstrates the potent antioxidant properties of the plant T. Chebula which in turn could be a promising source as
anti-stress lead.

Keywords : Terminalia chebula, anti-oxidant, extraction,  optimization
Introduction
Increased generation of oxidative free radicals or impaired antioxidant defense mechanisms have been implicated in
many debilitating states of human beings, e.g. the complications in the aging process, neurodegenerative conditions
including Parkinsonism and Alzheimer’s disease, in chronic stress induced perturbed homeostasis including immuno-
depression, in inflammation and other diseased conditions (Maxwell, 1995)
Free radicals have been implicated in the pathogenesis of at least 50 different diseases. In recent times natural
products and drugs such as antioxidant agents have received much attention, and herbal medicine has been improved
in developing countries as an alternative solution to health problems (Kalt, Forney, Martin, & Prior,1999). Medicinal
plants as natural source could be of great economic importance not only because of their utilization in medicine but
also as food additives (e.g., as antioxidants due to their strong antioxidant effect) extracted from natural sources.
Materials  and methods
1.1. Plantmaterial
The plant material,Fruits of Terminalia chebula was collected from Kalvarayan Hills proximity, Tamil Nadu.
The plant was authenticated by Dr S. Rajan, Botanical Survey of India, Medicinal Plants Survey
and Collection Unit, Ootacamund, Tamil Nadu, India, and deposited in the Herbarium for future
reference.

1.2.  Preparation of Terminalia chebulaextract(TCE)

Different temperature and time duration were tried in order to optimize the extraction process which can yield
maximum amount of extract and can be exploited industrially. Fruits were shade dried and seeds were removed.
Pulverized and passed through 60- mesh sieve and stored dry until use. The air–dried fruits were extracted with
water by maceration at 40°C with continuous stirring for 2 hrs (optimized). Extracts were then filtered through a
filter paper (Whatmann, No.1) and concentrated under reduced pressure using rotovac. Reduced extract was
spray dried. The dry mass (semisolid) was stored in glass vials for further analysis.



15

ISSN: 2350-1332 I. Pharm. Inn. Res. / December 2021/ Vol. 4/ Issue - 4

1.3. Preparation of test and standardsolutions /

 The standards (ascorbic acid,  rutin, and to copherol) were dissolved in distilled dimethyl sulphoxide (DMSO)
separately and used for in vitro antioxidant assays using four different methods.The stock solutions were serially
diluted with there spective solvents to obtain the lowerdilutions.

1.4. Chemicals

2, 2- Diphenyl -1 - picryl - hydrazyl (DPPH) and 2, 20 - azino -bis (3-ethylbenzo- thiazo line- 6- sulphonic acid)
diammonium  salt  (ABTS)  were  obtained  from  Sigma  Aldrich  Co.,  St. Louis, USA. Rutin was obtained from
Acros Organics. Naphthyl ethylene diamine dihydrochloride (NEDD) was obtained from Roch-Light Ltd, Suffolk,
UK. Ascorbic acid and nitro blue tetrazolium (NBT) were obtained from SD Fine Chemicals Ltd, Mumbai, India.
Sodiumni troprusside was obtained from Ranbaxy Laboratories Ltd, Mohali, India. Sulphanilic acid was obtained
from E-Merck (India) Ltd, Mumbai, India. All chemicals used were of analyticalgrade.

2.5 In vitroantioxidantassays

TIn all these methods, a particular concentration of the extract or standard solution was used which gave a final
concentration of 1000–1.95mgmL—1after all there agents were added. Absorbance was measured against a blank
solution, which contained extract or standard, but without the reagents. A control was performed without adding
extracts or standards. Percentage scavenging and IC50 values S.E. (IC50 value is the concentration of sample required
to inhibit 50% of radicals) werecalculated.

2.5.1 ABTS radical scavengingactivity

ABTS radical cation (ABTS) was produced by reacting 7mM ABTS solution with 2.45 mM potassium persulphate
and allowing the mixture to stand in the dark at room temperature for 12–16 h before use (Re et al., 1999). To 0.2
mL of various concentrations(1000–1.95mgmL—1)of the extractor standards,1mL of distilled DMSO and 0.16 mL
of ABTS solution was added to make a final volume of 1.36 mL. After 20 min incubation in dark, the absorbance
was measured at 734 nm, using a Shimadzu- UV-160 spectro photometer (Shimadzu Corporation,Japan).

2.5.2 DPPH method

The free radical scavenging activity of extracts and the standard rutin in methanol were determined based on their
ability to react with the stable DPPH free radical (Hwang et al., 2001). A10mLaliquo to f the different concentrations
(1000–1.95mgmL—1) of the extract and standards were added to 200 mL of DPPH in methanol solution (100 mM)
in a 96-well microtitre plate (Tarson Products (P) Ltd, Kolkata, India). After incubation at 37Ë%C for 20 min, the
absorbance of each solution was determined at 490 nm using an ELISA reader (Bio-Rad Laboratories Inc, California,
USA, mode l550).

2.5.3 Nitric oxide radical inhibitionassay
Sodium nitroprusside in aqueous solution at physiological pH spontaneously generates nitric oxide, which interacts
with oxygen to produce nitrite ions, which can be estimatedby the use of Griess Illosvoy reagent modified by using
naphthyl ethylene diamine dihydrochloride (0.1% w/v) instead of 1-naphthylamine (5%). Scavengers of nitric oxide
compete with oxygen, leading to reduced production of nitric oxide. The reaction mixture (6 mL) containing sodium
nitroprusside (10 mM, 4 mL), phosphate buffered saline (1 mL) and extract (1000–250 mg mL—1) or standard
solutions (1 mL) were incubated at 25Ë%C for 150min. After incubation, 0.5mL of there action mixture was added
to1mL of sulphanilic acid reagent (0.33% in 20% glacial acetic acid), allowed to stand for 5 min for completion of
the diazotisation reaction and then 1 mL of NEDD was added, mixed and allowed to stand for 30 minat 25Ë% C in
diffused light. The absorbance was measured at 540 nm against the corresponding blank solutions in a microtitre
plate using an ELISA reader (Marcocci, et al.,1994).
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2.5.4      Scavenging of superoxideradical by alkaline DMSO method

Superoxide is generated according to the alkaline DMSO method.  The reduction of nitro blue tetrazolium (NBT)
by superoxide was determined in the presence or absence  of the extracts (Elizabeth & Rao, 1990). To the reaction
mixture containing 1 mL of alkaline DMSO (1 mL DMSO  containing, 5 mM NaOH in 0.1 mL water), 0.3 mL of
the extractsin DMSO (1000–250mgmL—1) and 0.1mL of NBT (1mgmL—1solutionin DMSO) were added to give
a final volume of 1.4 mL. The absorbance was measured at 560 nm.

2.6 Total phenolestimation

Phenolic compounds are commonly found in both edible and inedible plants, and theyhave been reported to have
multiple biological effects, including antioxidant activity. Total phenols were determined by using Folin–Ciocalteu
(FC) reagent (Spanos & Wrolstad, 1990). In a series of test tubes, 0.4 mL of the methanolic extract in methanol
was taken, mixed with 2mL of FC reagent and 1.6 mL of sodiumcarbonate. After shaking, themixture  was kept for
2 h and the absorbance was measured at 765 nm using a Shimadzu-UV-160 spectrophoto meter (Shimadzu
Corporation, Japan). The total phenolic content was expressed as mg g—1 of the extract.

2.7 Statisticalanalysis

For in-vitro antioxidant studies, average of three independent determinations we considered.T

The values are reported as mean (student t test). p<0.05 was considered as statistically significant.

Results and Discussion:

3.1 Extraction and isolation

One of the key finding of the present research is the optimization of extraction condition of T. chebula fruit
pulp. There are several reports suggested that the temperature and duration play major role in the extraction of
T. chebula fruit. We have tried with three different combinations of extraction conditions

Table. 1: Extraction Conditions
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Results revealed that Extraction of Raw material with 40°C for 2 hrs yielding maximum i.e. 33.72%w/w. This
observation is the key information in the process of extraction of T. chebula, in the perspective of industrial production.
(Kumar N et al, 2018)

3.2 In vitroantioxidantassays and total phenol content

TCE exhibited potent antioxidant activity in ABTS, DPPH, with IC50 values of 27.50 ± 0.86 and 31.8 ± 0.82mg/
mL, respectively (Table 2). TCE exhibited potent antioxidant activity, which was comparable with that of the
standards used. However, it did not have potent activity against the nitric oxide radical scavenging activity, with an
IC50 value of greater than 1000 mg/mL, and was found to be IC 50 value of 256.10± 6.66 in the scavenging of
superoxide radicals.TCE showed high total phenol content: 243.90± 0.09 mg/g extract, which is known for having
higher phenolic content. (Skrovankova Set al, 2012)

Table 2. In vitro Antioxidant  Assays on TCE

Conclusion

The optimum extraction conditions for TCE are at 40°C for 2 hrs in water is yielding the maximum amount of
extract which is key parameter industry can adopt in their practice. The potent antioxidant properties of the T
Chebula extract observed in the present study is due to the presence of polyphenolic compounds. In addition, T
Chebula extract exerted considerably high amount of Low molecular weight hydrolysable tannins which are potent
anti stress agents. In conclusion, the present study demonstrates the potent antioxidant properties of the plant T.
Chebula which in turn could be a promising source as anti-stress lead. Further establishment of TCE is required
through in-vivo studies.
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Abstract

Cancer is an abnormal state of cells which undergoes uncontrolled proliferation and produce aggressive malignancies
responsible for millions of deaths every year. Understanding of mechanism behind cancer has lead to development
in treatment strategies and discovery of better therapeutic agents for their treatment. Immunotherapy, targeted drug
therapy and even personalised medicines have been introduced lately. Still chemotherapy remains to be widely
opted especially in the advanced stages of cancer. This review gives an overview of the important must know
aspects of chemotherapy.

Keywords: Chemotherapy, cancer, oncologist.

Introduction

Cancer is a condition where there is uncontrolled growth of abnormal cells in the body. Cancer is one of the leading
causes of death in most of the developed countries. Treatment options for any type of cancer includes:

 Surgery

 Radiotherapy

 Systemic therapy (chemotherapy, endocrine therapy, targeted therapy, etc)[1]

Chemotherapy is the use of drugs or medicines to destroy or inhibit proliferating cancerous cells. [2]It works by
keeping cancer cells from growing and dividing. Chemotherapy aids in the treatment of many types of cancers. It can
also be used to treat recurrent cancer(cancer that comes back after treatment) and metastatic cancer(cancer that
has spread to other parts of the body).

 Chemotherapy is a medication administered systemically which travels through the bloodstream and reaches all
bodyparts. drugs used for chemotherapy are powerful chemicals that treat cancer by attacking cells during specific
parts of the cell cycle. Cancer cells go through the process of cell cycle faster than normal cells, so chemotherapy
has more effect on these fast-growing cancerous cells.the major disadvantage is that it can also damage healthy cells
which causes side effects like hair loss, nausea, poor appetite, pain, fatigue, depression, anxiety and so on.

The goals of chemotherapy depend on the type of cancer and its spread rate. Chemotherapy can be given alone or
as a part of a treatment plan that includes different treatments such as:

 Primary treatment: Helpsto get rid of cancer and prevents it from coming back. Thus also called as
“curative chemotherapy.”

 Prior to other treatments: Itcan be given before surgery or radiation therapy to help shrink tumors, called
as “neoadjuvant chemotherapy.”

 After other treatments: Chemotherapy can be given after surgery or radiation therapy to destroy any
remaining cancerous cells called as “adjuvant chemotherapy.”

 Slows progression of cancer and relieves symptoms: when the cancer is not curable, chemotherapy
can partially shrink tumors and prevent tumor growth and spread for varying lengths of time. In such situations,



20

ISSN: 2350-1332 I. Pharm. Inn. Res. / December 2021/ Vol. 4/ Issue - 4

chemotherapy can extend survival rate, relieve cancer-related symptoms and improve quality of life well
known as “palliative chemotherapy.”

A medical oncologist is the one who prescribes chemo therapy. Usually a combination of drugs are used, because
that works better than one drug alone.The drugs, dose, and treatment schedule depend on many factors such as:

 Type of cancer

 The stage of the cancer [3]

 Patient age, body weight and general health

 Possible side effects of drug.

 Other medical conditions of the patient.

 Previous cancer treatments

Chemotherapy can be given at a medical center or taken at home, depending on the specific drug prescribed by the
medical oncologist.

Chemo therapy can be administered in different ways such as:

 Oral chemotherapy: Drugstaken by mouth in the form of a pill, capsule or liquid. Oral treatments for cancer
are now more common which may be prescribed to be taken daily or less often.

 Intravenous (iv) chemotherapy: Many drugs require injection directly into a vein called intravenous or iv
chemotherapy. Such treatment takes a few minutes to a few hours for over a few days or weeks. It is taken
through a small pump which is worn or carried. This is known as continuous infusion chemotherapy.

 Injected chemotherapy: Here chemotherapy is received as a shot in a muscle or injected under the skin
either in the arm, leg or abdomen.

 Chemotherapy through an artery: An artery is a blood vessel that carries blood from the heart to other parts
of the body. Sometimes chemotherapy is injected into an artery that reaches the cancer cells directly called as
intra-arterial or ia chemotherapy.

 Chemotherapy into the peritoneum or abdomen. For some cancers, medication might be placed directly in
the abdomen especially for cancers involving the peritoneum. The peritoneum is the covering of the inside of the
abdomen and it also surrounds the intestines, stomach and liver. Ovarian cancer is a type of cancer that is
frequently found spreading to the peritoneum.

 Topical chemotherapy: it is applied in the form of a cream on the skin.

The main types drugs used for chemotherapy include:

 Alkylating agents

 Antimetabolites

 Anti-tumor antibiotics

 Topoisomerase inhibitors

 Mitotic inhibitors

 Plant alkaloids
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Other types of drugs to treat cancer besides chemotherapy includes:

 Hormone therapy: A type of cancer treatment that removes, blocks or adds specific hormones to the body. It
is also called hormonal therapy or endocrine therapy. Hormone therapy can be used to treat several types of
cancers.

 Immuno therapy: It helps the body’s natural defense to fight the cancer and is now an important part of
treatment for several types of cancer.

 Targeted therapy: These treatments target and disable genes or proteins found in cancer cells which are vital
for the growth of cancer cells. 

Chemotherapy is often given for a specific time, such as 6 months or a year or as long as it works.Side effects of
most anti-cancer drugs are too severe and is difficult to be administered for treatment every day. Doctors usually
give these drugs with breaks or recovery time (treatment cycle) so as to rest and recover before the next treatment
which in turn helps the healthy cells heal.Several cycles make up a course of chemotherapy. A course usually lasts 3
months or more. Some cancers are treated with less recovery time between cycles called a dose-dense schedule.[4]It
can make chemotherapy more effective against some cancers. But it also increases the risk of side effects. Finally
considering the various factors mentioned earlier, chemotherapy, even though with lots of side effects, is still
recommended by the oncologists.

Conclusion:

Chemotherapeutic agents have served their purpose in cancer treatment over the past few decades and still remains
the frontline choice for advanced-stage malignancies where surgery and/or radiation therapy cannot be prescribed
due to specific reasons.[5] 
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