
REVIEW OF LITERATURE

Review of literature is the reading and organizing of previously written materials relevant to the

specific problems to be investigated; framework and methods appropriate to perform the study.

1. Tarek M.et al (2005) The concept of targeted drugs is not new, but dates back to 1906 when

Ehrlich first postulated the ‘magic bullet’.Nanoparticles are potentially useful as carriers of

active  drugs  and,  when  coupled  with  targeting  ligands,  may fulfill  many attributes  of  a

‘magic  bullet’.  This  review  focuses  on  targeted  drug  delivery  using  nanoparticles  as  a

modality that couples a ligand to a nanosized, drug-loaded vehicle as a potential means to

achieve increased efficacy of a drug at the site of interest.

2. Jonathan  Wood (2005)  The  dendrimers  are  stable,  nonimmunogenic  and,  at  <5  nm in

diameter,can  escape  the  vasculature  and  be  internalized  by tumor  cells. The  researchers

examined the biodistribution of the nanoparticles, imaged the dendrimers within tumor cells,

and measured the antitumor efficacy of the conjugates, statistically found that significant

tumor growth reduction in all the mice given targeted nanoparticle therapy, as opposed to

mice receiving either free methotrexate or the dendrimer alone.

3. Monika Schafer-Korting et al (2007) Due to the lower risk of systemic side effects topical

treatment  of  skin  disease  appears  favourable,  yet  the  stratum  corneum  counteracts  the

penetration of xenobiotics into viable skin. Particulate carrier systems may mean an option to

improve dermal penetration. Since epidermal lipids are found in high amounts within the

penetration barrier, lipid carriers attaching themselves to the skin surface and allowing lipid

exchange  between  the  outermost  layers  of  the  stratum  corneum  and  the  carrier  appear

promising.  Besides  liposomes,  solid  lipid  nanoparticles  (SLN)  and  nanostructured  lipid

carriers (NLC) have been studied intensively. Here authors describe the potential of these

carrier systems and compare the dermal uptake from SLN and NLC to the one of alternative

vehicle systems.

4. S Sonal et al (2007) Nanoparticle was born as a combined result of the numerous researches

done  pain  staking  by  thousands  of  scientists  across  the  globe.Now  the  entire  medical

community all over the world is looking forward eagerly for the miracles of nano medicine.

Starting from targeted drug delivery in cancer treatment, biotechnology, disease diagnosis to

nanostructure implants.  The main attraction of  this  novel  technology is  its  flexibility for



innovations.Critical organ transplantations are to be made easier with much reduced chances

of incompatibility and thereby rejection, with the help of nanostructure implants. Diseases

can  be  diagnosed  more  effectively  and  easily  with  the  assistance  of  nanoparticles.

Nanoparticles has triggered the wind of revolution in medicine, which in turn is going to be a

new lease of life for the suffering.

5. Shirzad Azarmi et al (2008) Targeted delivery of drug molecules to organs or special sites is

one  of  the  most  challenging  research  areas  in  pharmaceutical  sciences.  By  developing

colloidal delivery systems such as liposomes, micelles and nanoparticles a new frontier was

opened for improving drug delivery. Nanoparticles with their special characteristics such as

small particle size, large surface area and the capability of changing their surface properties

have  numerous  advantages  compared  with  other  delivery  systems.  Targeted  nanoparticle

delivery to the lungs is an emerging area of interest. This article reviews research performed

over the last decades on the application of nanoparticles administered via different routes of

administration for treatment or diagnostic purposes. Nanotoxicological aspects of pulmonary

delivery are also discussed.

6. Jonathan  Agbenyega  (2009)  Nanoparticles  possess  a  broad  spectrum  of  antimicrobial

activities, whichefficiently inhibit the growth of various types of gram-positive and drug-

resistant gram-positive bacteria, fungi and yeast, yet induce relatively low haemolysis.  In

addition, they have a high therapeutic index. These peptide nanoparticles are able to suppress

bacterial growth in the brain. Importantly, they do not cause significant toxicity to the major

organs, indicating that these nanoparticles may provide an efficient antimicrobial agent in

treating brain infections. 

7. P. Costa  et  al  (2010)  Members  of  the  Mycobacterium tuberculosis  complex (MTC) are

causative agents of human and animal tuberculosis. The use of a gold nanoparticle-based

approach for the sensitive, specific and fast identification of  MTC and for the differentiation

of  M.  bovis  and  M.  tuberculosis  using  the  gyrB locus  as  target.Three  nanoprobes  were

designed and successfully used for the specific identification of members of MTC, M. bovis

and M. tuberculosis.

8. Boulaiz H et. Al (2011) Nanotechnology, along with related concepts such as nanomaterials,

nanostructures  and  nanoparticles,  has  become  a  priority  area  for  scientific  research  and

http://www.ncbi.nlm.nih.gov/pubmed/?term=Boulaiz%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21686186


technological  development.  In  nanomedicine,  atoms  and  molecules  are  manipulated  to

produce nanostructures of the same size as biomolecules for interaction with human cells.

This  procedure offers  a  range of  new solutions  for  diagnoses  and "smart"  treatments  by

stimulating  the  body's  own  repair  mechanisms.  It  will  enhance  the  early  diagnosis  and

treatment of diseases such as cancer, diabetes, Alzheimer's, Parkinson's and cardiovascular

diseases. Preventive medicine may then become a reality.

9. Sagar R.  Mudshinge et  al  (2011)  The core objective of  nanoparticles  is  to  control  and

manipulate biomacromolecular constructs and supramolecular assemblies that are critical to

living  cells  in  order  to  improve  the  quality  of  human  health.The  emergence  of  such

nanotherapeutics/diagnostics  will  allow  a  deeper  understanding  of  human  longevity  and

human ills that include cancer, cardiovascular disease and genetic disorders. A technology

platform that provides a wide range of synthetic nanostructures that may be controlled as a

function of size,shape and surface chemistry and scale to these nanotechnical dimensions will

be a critical first step in developing appropriate tools and a scientific basis for understanding

nanoparticles.

10.     Miranpuri GS,et al (2012)The existing treatment of Parkinson's disease (PD) is directed

towards  substituting  dopamine  loss  with  either  dopamine  replacement  therapy  or

pharmacological  therapies  aimed  at  increasing  dopamine  at  the  synapse  level.  Emerging

viable alternatives include the use of cell-based and gene-based therapeutics. In this review,

the discuss efforts in developing in vitro and in vivo models and their translation to human

clinical  trials  for  gene-based  therapy of  this  distressing  and  prevalent  neurodegenerative

disorder. The chief highlights of the current topic include use of improved delivery methods

of gene-based therapeutic agents.

11. Spuch et al (2012) In this study the investigators studied about the advances in the treatment

of  neurodegenerative  disorders  employing  nanoparticles:Nanoparticles  could  potentially

revolutionise treatment  for neurodegenerative diseases  such as Alzheimer's  disease (AD),

Parkinson's disease (PD) and strokes. Nanotechnologies hold great promise in brain therapy

as they protect the therapeutic agent and allow its sustained release; the nanoparticles can be

used as gene delivery vehicles.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Miranpuri%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=25205986


12. Garbayo E, et al (2013) This review provides an overview of the most promising emerging

agents in the field of PD drug discovery, discussing improvements that have been made in

brain drug delivery for PD. It will be shown that new approaches able to extend the length of

the treatment, to release the drug in a continuous manner or to cross the blood-brain barrier

and target a specific region are still needed. Overall, the results reviewed here show that there

is  an urgent  need to  develop both symptomatic  and disease-modifying treatments,  giving

priority to neuroprotective treatments. Promising perspectives are being provided in this field

by rasagiline and by neurotrophic factors like glial cell line-derived neurotrophic factor. The

identification of disease-relevant genes has also encouraged the search for disease-modifying

therapies that function by identifying molecularly targeted drugs. 

13. Mukherjee B (2013) In this study the researchers tried to explain that Nanosize materials

provide hopes, speculations and chances for an unprecedented change in drug delivery in

near  future.  Nanosize  drug  delivery  systems  generally  focus  on  formulating  bioactive

molecules  in  biocompatible  nanosystems such as  nanocrystals,  solid  lipid  nanoparticles,

nanostructure lipid carriers, lipid drug conjugates, nanoliposomes, dendrimers, nanoshells,

emulsions,  nanotubes,  quantum  dots  etc.  Extensively  versatile  molecules  like  synthetic

chemicals  to  naturally  occurring  complex  macromolecules  such  as  nucleic  acids  and

proteins could be dispensed in such formulations maintaining their stability and efficacy.

Empty  viral  capsids  are  being  tried  to  deliver  drug  as  these  uniformly  sized

bionanomaterials  can be utilized to  load drug to  improve solubility, reduce toxicity and

provide site specific targeting.

14. Chris Brede et al (2013) Nanoparticles have emerged in the medical field as a technology

well  suited  for  the  diagnosis  and  treatment  of  various  disease  states.  They  have  been

heralded as efficacious in terms of improved therapeutic efficacy and reduction of treatment

side effects in some cases. Various nanomaterials have been developed that can be tagged

with  targeting  moieties  as  well  as  with  drug  delivery  and  imaging  capability  or  a

combination of both as a theranostic agent. These nanomaterials have been investigated for

treatment and detection of various pathological conditions. The emphasis of this review is to

demonstrate current research and clinical applications for nanoparticles in the diagnosis and

treatment of kidney diseases.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukherjee%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25106648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garbayo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23827471


15. Donghyuck Yoo et al (2013) Successful pulmonary drug delivery requires polymeric drug

delivery systems which have excellent biocompatibility and fast degradation rates, when

frequent administration is necessary. Here,study report a new family of fully biodegradable

hydroxybenzyl alcohol (HBA)-incorporated polyoxalate (HPOX) as a novel therapeutics of

airway inflammatory diseases. Based on the excellent antioxidant, anti-inflammatory and

anti-asthmatic activities, authors believe that HPOX nanoparticles have great potential as

therapeutics and drug carriers for the treatment of airway inflammatory diseases such as

asthma.

16. Bhupinder Singh Bhoop et al (2014) The roots of nanoparticles are embedded deep into

the Indian society and culture. Our ancestors had been unwittingly using nanotechnology for

over  2,000  years.  Ancient  Indian  nobilities  used  nano-silver  tableware  to  prevent  food

poisoning, owing to the inherent antibacterial effect of nanosilver. The concept of reduction

in particle size of metals for medicinal use has prevailed since the times of Charak Samhita,

i.e., around 1500 BC, in the form of fine powder, Ayaskriti, usually in nanometeric range. 

17. Aly et al (2015) Developing a disease-modifying gene therapy for Parkinson's disease (PD)

has  been  a  high  priority  for  over  a  decade.  However,  due  to  the  inability  of  large

biomolecules to cross the blood-brain barrier (BBB), the only means of delivery to the brain

has  been intracerebral  infusion.  Intranasal  administration offers  a  non-surgical  means of

bypassing the BBB to deliver neurotrophic factors, and the genes encoding them, directly to

the brain.

18. Ana  Raquel  Madureira  et  al  (2015)  Gastrointestinal  diseases  have  a  huge  impact

especially in third world countries, making it urgent to seek new effective antimicrobial

therapies. Thus, the development of nanoparticles (NPs) with bioactive compounds having

antimicrobial activity has been the target of research over the past years. The development

of antimicrobial  drug NPs may be promising to overcome the problems associated with

antibiotic resistance caused by many pathogenic bacteria. 

19. Dong  Hyun Jo  (2015)  Nanoparticles  can  be  valuable  therapeutic  options  to  overcome

physical barriers to reach central nervous system. Systemically administered nanoparticles



can pass through blood-neural barriers; whereas, locally injected nanoparticles directly reach

neuronal and perineuronal cells. In this review, highlighted the importance of size, surface

charge, and shape of nanoparticles in determining therapeutic effects on brain and retinal

diseases.Taken  together,authors  have  emphasized  the  importance  of  considerations  on

characteristics of nanoparticles more suitable for the treatment of brain and retinal diseases

in the development of nanoparticle-based therapeutics.

20. Govind Soni et al (2015) The conventional chemotherapy for leukemia involves frequent

dosing, severe side effects and lack of specificity of such anticancer drugs. The treatment

with most of the anti-leukemic drugs would be improved if they were delivered to their

biological targets through appropriate application of nanotechnology by manipulating at the

molecular level. Nanoparticles in the recent years have shown tremendous application with

respect to diagnosis and treatment of leukemia.

21. Kulkarni AD, et al (2015) In this study nose to brain delivery of neurotherapeutics have

been tried by several researchers to explore the virtues of this route viz. circumvention of

BBB, avoidance of hepatic metabolism, practicality, safety, ease of administration and non-

invasiveness. Nanoparticle (NP) therapeutics is an emerging modality for the treatment of

Parkinson's disease (PD) as it offers targeted delivery and enhances the therapeutic efficacy

and/or bioavailability of neurotherapeutics. This review presents a concise incursion into the

nanomedicines suitable for PD therapy delivered via naso-brain transport. 

22. Milind Sadashiv Alai et al (2015) Diabetes mellitus is an endocrine disease in which the

pancreas does not produce sufficient insulin or the body cannot effectively use the insulin it

produces. Insulin therapy has been the best choice for the clinical management of diabetes

mellitus.  The current  insulin  therapy is  via  subcutaneous  injection,  which  often  fails  to

mimic the glucose homeostasis that occurs in normal individuals. This provokes numerous

attempts to develop a safe and effective noninvasive route for insulin delivery. Oral delivery

is  the  most  convenient  administration  route.  However,  insulin  cannot  be  well  absorbed

orally because of its rapid enzymatic degradation in the gastrointestinal tract. Therefore,

nanoparticulate carriers such as polymeric nanoparticles and micelles are employed for the

oral delivery of insulin.These nanocarriers protect insulin from degradation and facilitate

insulin uptake via a transcellular and/or paracellular pathway. This review article focuses on

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulkarni%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=25758751


the application of nanoparticles and micelles in insulin oral delivery. The recent advances in

this topic are also reviewed.

23. Binghe Wang  et al (2016)  Nanoparticle  are tenable to the violent conditions within the

circulatory environment, which extend their half‐lives; they possess high surface‐to‐volume

ratios capable of providing a diverse array of multivalent ligand displays, which can allow

for  enhanced  immune‐stealth,  targeting,  cellular  internalization,  and  delivery  of  their

therapeutic payload; and they can be prepared from a wide range of inexpensive organic,

inorganic, and biological materials used to encapsulate or display therapeutics or contrast‐

imaging  agents  .  All  of  these  robust  attributes  usually  can  be  incorporated  in  a  self‐

assembled fashion within the range of a10–1000 nm (in diameter) nanoparticle .

24. Yen-Jen Wang et al (2016) This review summarizes important advances in polymer-based

nanotechnologies for the treatment and diagnosis of cardiovascular diseases, focusing on

nanoparticles  and  nanostructured  materials/devices.  Different  strategies,  from  targeting

theranostic  nanocarriers,  to  dual-drug depot  systems,  injectable  cell  scaffolds,  and LDL

acceptors are treated. The review ends with a concluding outlook on the possibilities and

challenges presented to polymer-based nanotechnologies in cardiovascular disease therapy.

25. Shams Tabrez Khan et al (2016) Metal and metal oxide nanoparticles including silver and

zinc oxide exhibit remarkable antimicrobial activities against pathogens and hence are one

of the most propitious alternative antimicrobial agents. These engineered nanomaterials are

approved by regulatory agencies such as USFDA and Korea’s FITI, for use as antimicrobial

agents, supplementary antimicrobials, food packaging, skin care products, oral hygiene, and

for fortifying devices prone to microbial infections

26. Hinojal  Zazo et  al  (2016)  For  decades  infections  have  been treated  easily  with  drugs.

However, in the 21st century, they may become lethal again owing to the development of

antimicrobial  resistance.  The  use  of  nanoparticle  systems  can  help  to  overcome  such

problems and increase drug efficacy. Accordingly, there is considerable current interest in

their use as antimicrobial agents against different pathogens like bacteria, virus, fungi or

parasites,  multidrug-resistant  strains  and  biofilms;  as  targeting  vectors  towards  specific

tissues; as vaccines and as theranostic systems. 



27. Melissa Guada et al (2016)  Cyclosporine A (CsA) is a well-known immunosuppressive

agent used as rescue therapy in severe steroid-refractory ulcerative colitis (UC). However,

toxicity  issues  associated  with  CsA  when  administered  in  its  commercially  available

formulations  have  been  reported  in  clinical  practice.  Since  nanotechnology  has  been

proposed  as  a  promising  strategy  to  improve  safety  and  efficacy  in  the  treatment  of

inflammatory bowel disease (IBD), the main purpose of this study was to evaluate the effect

of oral administration of CsA-loaded lipid nanoparticles (LN) in the dextran sodium sulfate

(DSS)-induced colitis mouse model using Sandimmune Neoral® as reference. The results

showed that the formulations used did not decrease colon inflammation.

28. Sanjay Dey et al (2016)  The topical route for drug administration has acquired appraisal

due to the large surface area of the skin and the controlled manner of drug delivery results in

the reduction of systemic adverse effects. Moreover, this route of drug administration is

advantageous mainly in the cases where oral delivery of drugs become cumbersome.The

chapter throws light on the different lipid nanocarriers for tropical drug-delivery such as

Solid  Lipid  Nanoparticles,  Nanostructured  Lipid  Carriers,  Liposomes,  Ethosomes,

Microemulsions and Lipid Nanocapsules. The potential mechanisms of action for the topical

delivery of these devices are elaborated accordingly. 

29. Yohei Kotsuchibashi et al (2016)  Nanoparticles such as polymeric micelles or liposomes

have been developed with progress in nanotechnology and have been applied to a wide

range of fields such as drug/gene delivery. This chapter focuses on applications of these

nanoparticles for targeted drug and gene delivery. More recently, nanoparticles have been

used  to  improve  immunity,  adsorption  of  active  oxygen,  adjuvant  material,  virus

neutralization, etc. For example, excess reactive oxygen species (ROS), which is a trigger of

oxidative stress, is well known to have a relationship with not only aging but also various

types  of  diseases  such  as  cancers,  myocardial  infarction,  inflammatory  bowel  disease,

kidney  failure,  arteriosclerosis,  diabetes,  rheumatoid  arthritis,  Parkinson’s  disease,  and

Alzheimer’s disease. Therefore, the ROS scavenger micelles have recently been applied in

the treatment of various types of diseases.

30. Hagar Bessar et al (2016)  Gold nanoparticles (AuNPs) represent an effective choice for

topical  drug  delivery  systems  thanks  to  their  small  size,  general  non-toxicity,  ease  of

functionalization and high surface to volume ratio.The aim of study was to design a new



drug  delivery  nanocarrier  for  Methotrexate  and  to  improve  its  solubility,  stability  and

biodistribution. AuNPs were on purpose prepared with a hydrophilic stabilizing layer, in

order to improve the colloidal stability in water.Based on data, it was found that the novel

Au-3MPS@MTX  conjugate  is  an  effective  non-toxic  carrier  for  the  satisfactory

percutaneous absorption of Methotrexate and could help in possible topical treatment of

psoriasis.

31. S. Ijaz et al (2016) In this analysis, slip effects on the wall of a tapered stenosed artery has

been considered under the mild stenosis approximation. The theoretical analysis is carried

out by considering blood as Newtonian fluid. An exact solution of temperature and velocity

profile  is  obtained  by  solving  the  governing  equations  after  using  non  dimensional

parameters. Hemodynamic effects of stenosis are discussed through the graphs of resistance

impedance to blood flow and wall shear stress. The examination shows that the addition of

silver nanoparticles reduces the resistance impedance more effectively as comparing to the

copper nanoparticles. The trapping pattern also shows that the impulsion of nanoparticles

speed up blood flow in the stenotic region. This effect is noticeable and shows that this

model could be helpful in some biomedical application..

32. I. Lozic et al (2016)  Following neurotrauma, oxidative stress is spread via the astrocytic

syncytium  and  is  associated  with  increased  aquaporin  4  (AQP4),  inflammatory  cell

infiltration,  loss  of  neurons  and  glia  and  functional  deficits.  Herein  authors  evaluate

multimodal  polymeric  nanoparticles  functionalized  with  an  antibody to  an  extracellular

epitope of AQP4, for targeted delivery of an anti-oxidant as a therapeutic strategy following

partial optic nerve transection.

33. Fatemeh Pourgholi et al (2016) Glioblastoma multiform (GBM) is the most common brain

tumor.  The  current  GBM  treatments  comprise  of  radiation  therapy,  chemotherapy  and

surgery.  One  of  the  most  important  problems  regarding  the  treatment  of  GBM  is  the

presence of blood brain barrier (BBB) which inhibits the efficient drug delivery into central

nervous system (CNS).  Nanotechnology can help to  deliver  therapeutic  drugs  into CNS

through crossing the BBB. There are different types of nanoparticles (Nps) which can be

manipulated for clinical applications as a treatment for CNS-related disorders.

34. Mitsuhiro Ebara (2016) Nanoparticles such as polymeric micelles or liposomes have been

developed with progress in nanotechnology and have been applied to a wide range of fields



such as drug/gene delivery. This chapter focuses on applications of these nanoparticles for

targeted drug and gene delivery. More recently, nanoparticles have been used to improve

immunity,  adsorption  of  active  oxygen,  adjuvant  material,  virus  neutralization,  etc.  For

example, excess reactive oxygen species (ROS), which is a trigger of oxidative stress, is

well known to have a relationship with not only aging but also various types of diseases

such  as  cancers,  myocardial  infarction,  inflammatory  bowel  disease,  kidney  failure,

arteriosclerosis, diabetes, rheumatoid arthritis, Parkinson’s disease, and Alzheimer’s disease.

35. Tiago Santos  et  al  (2016)  The blood–brain  barrier  (BBB) is  a  vital  boundary between

neural tissue and circulating blood. The BBB's unique and protective features control brain

homeostasis as well as ion and molecule movement. Failure in maintaining any of these

components  results  in  the  breakdown  of  this  specialized  multicellular  structure  and

consequently promotes neuroinflammation and neurodegeneration. In several high incidence

pathologies  such as  stroke,  Alzheimer's  (AD) and Parkinson's  disease (PD) the  BBB is

impaired.  The use of nanoparticle (NP) formulations able to encapsulate molecules with

therapeutic value, while targeting specific transport processes in the brain vasculature, may

enhance drug transport through the BBB in neurodegenerative/ischemic disorders and target

relevant regions in the brain for regenerative processes.

36. Huile Gao (2016) Due to the ability of the blood–brain barrier (BBB) to prevent the entry of

drugs  into  the  brain,  it  is  a  challenge  to  treat  central  nervous  system  disorders

pharmacologically. The development of nanotechnology provides potential to overcome this

problem. In this review, the barriers to brain-targeted drug delivery are reviewed, including

the BBB, blood–brain tumor barrier (BBTB), and nose-to-brain barrier. Delivery strategies

are focused on overcoming the BBB, directly targeting diseased cells in the brain, and dual-

targeted delivery. 

37. Richard A et al (2016)  The development of nanoparticles (NPs) for use in all facets of

oncological  disease  detection  and  therapy  has  shown  great  progress  over  the  past  two

decades. NPs have been tailored for use as contrast enhancement agents for imaging, drug

delivery vehicles,  and most  recently as  a  therapeutic  component  in  initiating tumor cell

death in magnetic and photonic ablation therapies. 

38. Mingzhen Zhang,et al (2016)  There is a clinical need for new, more effective treatments

for chronic and debilitating inflammatory bowel disease (IBD), including Crohn's disease



and  ulcerative  colitis.  In  this  study,investigators  characterized  a  specific  population  of

nanoparticles derived from edible ginger (GDNPs 2) and demonstrated their efficient colon

targeting following oral administration. In conclusion, GDNPs 2, nanoparticles derived from

edible ginger, represent a novel, natural delivery mechanism for improving IBD prevention

and treatment with an added benefit of overcoming limitations such as potential toxicity and

limited production scale that are common with synthetic nanoparticles.

39. Hinojal  Zazo,et  al  (2016)  For  decades  infections  have  been  treated  easily  with  drugs.

However, in the 21st century, they may become lethal again owing to the development of

antimicrobial resistance. Pathogens can become resistant by means of different mechanisms,

such as increasing the time they spend in the intracellular environment, where drugs are

unable to reach therapeutic levels. Moreover, drugs are also subject to certain problems that

decrease their efficacy. This requires the use of high doses, and frequent administrations

must  be  implemented,  causing  adverse  side  effects  or  toxicity. The  use  of  nanoparticle

systems can help to overcome such problems and increase drug efficacy.

40. Palaniselvam Kuppusamy,et al (2016) The biological syntheses of nanoparticles are being

carried  out  by  different  macro–microscopic  organisms  such  as  plant,  bacteria,  fungi,

seaweeds and microalgae.  Plant contains abundant natural compounds such as alkaloids,

flavonoids,  saponins,  steroids,  tannins  and  other  nutritional  compounds.  These  natural

products are derived from various parts of plant such as leaves, stems, roots shoots, flowers,

barks, and seeds. 


	13. Mukherjee B (2013) In this study the researchers tried to explain that Nanosize materials provide hopes, speculations and chances for an unprecedented change in drug delivery in near future. Nanosize drug delivery systems generally focus on formulating bioactive molecules in biocompatible nanosystems such as nanocrystals, solid lipid nanoparticles, nanostructure lipid carriers, lipid drug conjugates, nanoliposomes, dendrimers, nanoshells, emulsions, nanotubes, quantum dots etc. Extensively versatile molecules like synthetic chemicals to naturally occurring complex macromolecules such as nucleic acids and proteins could be dispensed in such formulations maintaining their stability and efficacy. Empty viral capsids are being tried to deliver drug as these uniformly sized bionanomaterials can be utilized to load drug to improve solubility, reduce toxicity and provide site specific targeting.

