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Abstract. There is a continued, growing interest in the design and usage of materials in the nanoscale range for resolving medical and health concerns. Nanomedicine science covers a range of fields including drug delivery, development of vaccines, antibacterial disease and diagnosis. Nanoparticles have a substantial unique property, some of which are the ultra-small scale, wide area by density, high reactivity and distinction from other bulk composite materials. These features can be used to resolve some of the shortcomings of current therapeutics and diagnostics ranging from adverse effect to drug interaction with the human body. This review will help us consider certain mechanisms which underline various nanotechnology drug-delivery systems (DDS). These include their pharmacologic, physiological factors together with certain extreme factors that have been combined into the policy of nanotechnology-enabled drug delivery systems and treatments. And as such, nanoparticles-based delivery systems are engineered to protect drugs from deterioration, minimizing the required dosage and dose frequency, maximizing patient safety and convenience which in turn cheapens treatment expenses and cost.
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Introduction. Over the past few decades, the use of nanotechnology in drug distribution has gained growing popularity [1, p. 2315, 2, p. 2136] Using various polymers, lipids, inorganic materials or their combinations with the desired physicochemical properties and biological functions for the treatment of various diseases, a multitude of nanoparticles (NPs) have been designed. Such diseases include cancer [3, p. 20, 4, p. 489, 5, p. 142], osteoporosis [6, p. 355], neurodegenerative disorders [7, p. 46], gastrointestinal diseases [8, p. 995] and central nervous system disorders [9, p. 50, 10, p. 1] among many others. The prime objective of therapeutic drug delivering systems is to improve the potency of medications and to reduce the unnecessary side effects in the normal tissues. For example, in reaction to a trigger which responded by the release of the Active Pharmaceutical Component/Ingredient which can be seen at an elevated glucose in the blood [11, p. 584]. Targeting the prescription and improved protection pattern are the major benefits of this treatment process [12, p. 689]. Nanotechnology has already been used as contrast inhibitors, fluorescent dyes and magnetic nanoparticles in diagnostic medicine. In addition, the term "nanoscale" applies to the particle dimensions of ~1 and 100 nm [13, p. 195]. However, according to the route of administration, nanoparticles between 50 and 500 nm can be provided for drug delivery. The way a medication is distributed will have a profound effect on its effectiveness. Some prescriptions have optimal thresholds within which optimum benefits are obtained and levels above and below this limit can be toxic or nonproductive. The slower improvement in the treatment effectiveness of many diseases has demonstrated that a multidisciplinary approach to treatment therapy in tissues has been needed more and more [14, p. 2061]. Nanoparticles allow the pharmacokinetic properties of a single drug to be modified without altering the active agent. The high surface-to-volume ratio of nanoparticles contributes to improved contact sites, which allows drugs to be released regulated while encouraging a more successful uptake of cells. Different forms of drug delivery nanoparticles are currently available; such as liposomes, polymeric nanoparticles and nanoparticles [15, p.1352]. Liposomes have been successfully used in antiplastic drugs such as doxorubicin and cytarabine; amphotericin B, a drug used for the treatment of infectious fungus [15, p. 1353]. Polymer nanoparticles can serve as an active element, like Copaxone®, an amino acid synthetic polymer which is approved in the USA to treat multiple sclerosis and they can also be paired with an active ingredient such as Pegasys® (peginterferon alfa-2a) which is used to treat hepatitis C. Applied scientist at the Massachusetts Institute of Technology, recently developed the latest type of nanoparticle: “Interbilayer-Crosslined Multilamellar Vesicles” [16, p. 243], which in an extracellular condition traps protein antigens and immuno-stimulation molecules, but with endogenous T-cells and antibody-responses responded rapidly and precisely. These materials should allow for a variety of sub-unit vaccines, particularly infections like HIV.
Liposomes: an advancing nanopharmaceutical tool. Liposomes consist of spherical vesicles made of amphiphilic phospholipids and cholesterol, which are mixed to encapsulate an aqueous interior through bilayers [17, p. 37, 18, p. 174]. In the effort to protect their amphiphilic group from the aquatic environment, amphiphilic molecules form the closed bilayer sphere maintains contact with the aqueous process via the hydrophilic head group. Liposomes can be divided into three groups based on their size and amount of bilayer: multilamellar, massive unilamellar and miniature unilamellar vesicles. While liposome technology was developed more than 40 years ago, formulations based on liposome have not been marketed in large numbers. 
Micelles polymer: improving drug solubility. Micelles with a hydrophobic interior (core) and a hydrophilic surface are nanosized, spherical colloidal particles (shell). Their main usefulness is to prepare medicinal formulations, particularly water-soluble agents. [19, p. 2333]. Polymer micelles will circulate in the blood, avoiding host defenses for extended periods. Polymer micelles are suitable for the slow release of drugs and promote in vivo imaging for their steady stability in the blood. Polymer micelle coats are engineered to be thermodynamically robust and biocompatible to enable extended systemic circulation [20, p. 170, 21, p. 1345]. Amphiphilic molecules must have both hydrophobic and hydrophilic parts for micelle construction, where the hydrophilic fragments form the micelle shell and the center is formed by the hydrophobic fragment. Polymeric micelles may be modified, similar to liposomes, by means of implementing ligand agents for targeted delivery to appropriate Cell (i.e., cancer cells). For controlled drug release, pH-sensitive drug-binding linkers may be added. Micelles may also be produced from stimuli-responsive amphiphilic block co-polymers for the same purpose. In order to allow simultaneous drug delivery and mapping [18, p. 174-175], multifunctional polymeric micelles may be built. In a multicenter randomized, double blinded fashion, the micelle formulation of a licensed therapeutic agent was assessed. In an experimental research carried out by Simon J.A, Topical nanoproduct estradiol emulsion test which was also placebo-controlled (MNPEE), was tested on postmenopausal women with mild to severe vasomotor problems (hot flashes), were given this formulation (8.6 mg of estradiol). The therapy was successful and well tolerated. MNPEE was a fast symptom relief and the hot flush frequency and severity dramatically decreased relative to placebo given to them between the 4th week and the completion of the test. [22, p. 223]
Dendrimers and their use of multivalent properties. Dendrimers are a specific class of polymers synthesized with a series of regulated polymerization reactors through divergent or convergent transformation. The arrangement of these polymers, characteristically, is repeatedly branched around the middle, leading to an almost ideal geometrical patternThe drug administered and imaged with dendrimers which are typically measure between 10 and 100 nm with also can contain several functional groups on the top, making them an optimal carrier for the delivery of drugs [22, p. 752]. Dendrimers have been well studied in form and in function. Contemporary dendrimers within their center may be highly specialized and encompass with a medicinal and/or diagnostic components. [24, p. 11923]. An example of such an application is a Poly-AMidoAMine (PAMAM) dendrimer which can be synthesized repetitively by adding branching units to an amine center (ammonia or ethylene diamine). Mine cores of PAMAM can act as drug reservoirs and have been tested as drug delivery vehicles [25, p. 1]. Pharmaceutical use of dendrimers may include non-steroidal, anti-inflammatory, antimicrobial and antivirally-administered formulations, also anti-cancer medications [26, p. 1939], pro-drugs and high-performance drug development screening agents [27, p. 439]. However, because of their ability to interrupt the membranes of the cell, Dendrimers can be toxic due to their electro-positive charge [28, p. 3825]. Dendrimers may be crafted and stipulated for a particular virus and its respectively target sites, because the biochemistry of as dendrimers synthesis is and can be regulated [29, p. 150]. A dendrimer-based drug research drug submitted to the US FDA in 2003 for its first clinical trial in 2004 called VivaGel (SPL7013 Gel), a vaginal microbicide that has been designed to prevent the spread of the sexually transmitted infections including the HIV and genital herpes. VivaGel a prototype from the dendrimer-based substance that a pharmaceutical called Starpharma formulated located at Melbourne, Australia. The “SPL7013” which is the active ingredient of the said VivaGel and its dendrimer property based on lysine with surface groups of naphthalene disulfuric acid. Certain Dendrimers such as “SPL7013” are polymers which contain a central core, inner branches and surface terminal groups tailored for specific objectives. The active surface groups have been shown to bind to gp120 proteins, avoiding CD4 receptor binding through healthy cells and thus preventing HIV to healthy cells. 
Solid nanoparticles (SNPs) and their function as versatile drugs delivery agents. In the advancement of nanomedicine, it was discovered that Spherical objects composed of biodegradable compounds, such as proteins (i.e., albumins or collagens), fates or polymers are the most widely used SNPs [30, p. 3203]. First SNPs were thought to only act as drug-supply agents. However, simultaneous imagery and medication distribution may be achieved by existing SNPs, which range may from 10 to 1000 nm in size. SNPs can be altered with surface molecules for directed pharmaceutical distribution, similar to other nanoparticles. One significant benefit of this formula is the capacity of SNPs to have controlled release of drugs which is their major benefits [31, p. 1486]. In the middle of the year 2000, about 2 decades ago, the United State Food and Drug Administration approved the Rapamune developed by Elan which was termed the first nanoparticles-facilitated drug. 
With the above nanotechnological elements, studies have shown how these elements have increase bioavailability of drugs, increase drug efficient in so many indications for different pathological conditions of tissues. Some of which are:
Nanomedicine and CNS pharmacology. As of today, many of the therapeutic prophylaxis towards the alleviation of various neurodegenerative and nervous system disease are mostly palliative with extreme side effects. It has been suggested that [32, p. 1263] certain nanoparticles have the ability to target specific areas of the brain without affecting other part, which would point to reduce or minimal systemic side effects. The brain-derived Neurotrophic factor (BDNF), among the four members of the families of neurotrophins that exercise important neurotrophic actions (neurotropin-3/4/5 (NT-3/4/5) and nerve growth factor (NGF), BDNF has been show to control major expressions in the neuron [32, p. 1264]. Nanoparticular transporters is currently been studied so that they can be functionalized so that they can be used to cross the BBB of the neurovascular bed and address problems such as protection and controlled delivery system of endogenously stimulated neurotrophic protein, which can be able to alleviate various neurogenerative problems and disorder like psychosis, parkinsonism amoug others.
Application for improving hyperlipidemia complication in cardiovascular diseases. Statins, one of the most highly recommended cardiovascular disease drugs, which helps to reduce formation of atherosclerotic plague (atheroma) due to high lipid content in the blood has proven over the years to have a high therapeutic index, but however due to it limited bioavailability and poor solubility which are common with drugs which contain very high first pass metabolism. It has then been researched how that certain nanoparticle could be used to influence the bioavailability of Statins and/or synthetic of Statins which has the ability to improve circulation into ischemia tissues. It was discovered that certain NP mediated Statins could improve delivery system, and improvement in collateral circulation to reduce ischemic attacks [33, p. 413]. 
Conclusion. With the growth of research and the advantages of using nanotechnology in drug delivery, it is important to know that, despite the numerous positive effects and an increase in the number of therapeutic pharmacological solutions using nanotechnology, drug delivery nanosystems (dendrimers, solid nanoparticles, Nanoemulsions) play a colossal role in the diagnosis and treatment of many diseases of organs and systems. However, taking into account the data of the analysis of the literature on the possible toxicity of nanopreparations, depending on the size of nanoparticles, the development of side effects due to the impossibility of penetration through biological barriers, their reduce propensity to decay quickly which could also be a factor in their extensive stay in the tissues that may lead to cytotoxicity and oxidative stress. Undoubtedly, the question of the widespread use of nanotechnologies in a particular field of medicine remains opens and requires further research.
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