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ABSTRACT

Nanomedicine has emerged as one of the very pnognigelds of pharmaceutical research in the lagt fe
decades. Drug delivery is one of the areas whesetéohnology has made remarkable progress. Treempre
article is an attempt to present the brief history\Nanomedicine and market forecasts about Nanarimedi
The article presents the composition, classificatedvantages and examples of Nanomedicine assisted
delivery. Developments in Nanomedicine assistedagieutic applications and the future prospects lzdse
been discussed. The drug can be released at tbisparget site instead of circulating throughols body it
will be more effective for a particular given dosag
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like drug delivery, diagnostic, imaging and « Spontaneous emulsification/solvent diffusion
biosensor. method.
One nanometer (nm) is one billionth, or10f a  « Salting-out/ emulsification diffusion method.

meter. For comparison, typical carbon-carbon bond.  production of nanoparticles using supercritical
lengths, or the spacing between these atoms in a technology.

molecule, are in the range 0.12 - 0.15 nm.  Polymerization methods.

Many of the cells are of the dimensions of micro , Npg prepared from hydrophilic polymers.
meter. These provide the possibility of nanopaeticl  gy,q1uation of Nanoparticles‘"sp

entering the cells and detect/treat the moleculareT|r analysis

changes that occur due to cancerous causes, ih smafrared spectra were recorded on Shimadzu 8400S
percentage of cells and other problems. Thereforert_|r spectrophotometer using KBr pellet method.
the necessary tools must be extremely sensitive. Particle Size Analysis

Scientists and researchers hope that nanotechnolog¥;,e of the formed drug particles was measured by

can be used to create therapeutic agents thatt targynamic laser light scattering diffractometer
specific cells and deliver the toxin in a contrdlle (Nanotrac, Ultra).

time-release manner. X-Ray Diffraction Study
Classification of Nano dosage forms _ . X-ray diffraction analysis was employed to detect
The following nano dosage forms are available in {ha crystallinity of the pure drug and the
recent nanotechnology (Figure No.1). formulations, which was conducted using a XRD-
Advantages _ N 6000 diffractometer (Shimadzu, Japan).
* It helps in improving solubility and pifferential Scanning Colorimetry
bioavailability. N Differential scanning colorimetry (DSC) was
* It helps in reducing toxicity. conducted on Diamond DSC Calorimeter.
* It helps in enhancing release and providing betterScanning Electron Microscopy
formulation opportunities for drugs. Particle morphology was observed using scanning
» More rapid onset of therapeutic action. electron microscopy (SEM), JSM-6390 (JEOL,
» Less amount of dose required. Japan).
* Improve the patient compliance. Zeta Potential Analysis
Polymer based nanoparticulate drug delivery The zeta potential was measured on dispersions of
systems nanoparticles batch, diluted with an aqueous swiuti
1. Hydrogel basednanoparticulate drug delivery NaCl (0.9% W/V) using zetasizer.
systems. Swelling index
2. Dendrimer basedrug delivery systems. 200 mg of nanoparticles were dispersed in
3. Calcium carbonate nanoparticles. phosphate buffer pH 7.4 for a period of h6
4. Chitosan based nanoparticulate drug deliveryThe swollen nanoparticles were collected by
system. centrifugation and the wet weight of the dewol
5. Silicone nanopore membrane based drug deliverynanoparticles was determined by first blotting
system. with filter paper to remove excess water the
6. Albumin and gelatin nanospheres. surface and then weighing immediately on
7. Polymeric nanocapsules as drug carriers. electronic  balance. = The weight of swollen
8. Polystyrene nanospheres. nanoparticles was recorded at a predetermined time
Preparation of Nanoparticles period (0.5, 1, 2, 3, 4, 5 and 6 h). The percentage
Dispersion of preformed polymers by: swelling was calculated by using equation:
* Solvent evaporation method. Ssw = Wt-Wo/Wo X 100
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Where, First order kinetics

Ssw is the percentage swelling, To study the first order release rate kinetics the
Wt is weight of the nanopatrticles at time t, release rate data were fitted to the following
Wo is the initial weight of nanoparticles. equation.

Encapsulation efficiency Log Qt=log @ + K;t/2.303

Appropriate amount of nanoparticles were digestedWhere,

with minimum amount of 95 % v/v ethanol until no Q;is the amount of drug released in time t,

further material was dissolved. The digested Q, is the initial amount of drug in the solution and
homogenates were centrifuged at 15000 rpm for 30K is the first order release constant.

min and the supernatant was analyzed for drugHiguchi model

entrapment. The drug entrapment was measured afo study this model the release rate data aredfitie
230nm using Elico SL164 UV/vis the following equation

spectrophotometer. The encapsulation efficiency was Q=Kpy. t*?
calculated using equation: Where,
” \ation effici Total reax drug in nanoparticles Q = Amount of drug released in time t,
0 encapsulation efnciency = _ . T .

Massdiig used in the formulation K 1 = Higuchi dissolution constant.
In vitro release studies® Krosmeyer and Peppa’s release model

The in vitro release of nanoparticles was studigd b 10 Study this model the release rate data arelfitie
using simple diffusion cell apparatus which is the following equation

opened at both ends, One end tied with sigma M/ Mg =Kt"

dialysis membrane which serves as a donorWhere,

compartment. The dissolution medium used wasM:/M «= fraction of drug release,

freshly prepared phosphate buffer saline pH 7.4.K =release constant, t = release time and

Sigma membrane was soaked overnight in then = Diffusion exponent for the drug release that is
dissolution medium. The medium was stirred by dependent on the shape of the matrix dosage form.
using the magnetic stirrer and the temperature wadHixson-Crowell model

maintained at 3T + 0.5C. Periodically 5 ml of  To study the Hixson — Crowell model the release rat
sample was withdrawn and analysed data are fitted to the following equation

spectrophotometrically at specified nm. W' — W = Kst

Mathematical modeling for nonlinear curve Where,

To analyze the mechanism for the release and eeleasWo= amount of drug in the dosage form,

rate kinetics of the dosage form, the data obtainedV: = remaining amount of drug in the

was fitted in to Zero order, First order, Higuchi pharmaceutical dosage form,

matrix and Krosmeyer and Peppa’s model. UsingKs = constant incorporating the surface-volume
Microsoft excel software. Comparing thévalues  relationship.

obtained, the best-fit model was selected. Stability Studies

Zero order kinetics The Formulated Nanoparticles were kept in small air
To study the Zero order release rate kinetics thetight glass containers and stored at different
release rate data were fitted to the following temperature such as’@ room temperature and

equation. 45°C. The Drug content was observed in different
Qi=Q,+ Kot time interval.

Where, Applications® *°

Q= amount of drug dissolved in time t, 1. It is used to improved formulation for poorly

Q , = initial amount of drug in the solution and soluble drugs.

K .= zero order release constant. 2. ltis used in Controlled release drug delivery.
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3. Itis used irtargeted drug delivery. 3. Gold Nanospheres

4. Nanowire is used to detection of disease protein4. Silver Nanospheres
biomarker, DNA mutation, gene expression. 5. Silica Nanospheres

5. Quantum Dots is used to visualization of tumor Marketed Available Product

and lymph cells.
6. Itis used inmplantable drug delivery systems.
Commercially available nanoparticles
1. Melamine Nanospheres
2. Magnetic Plain Dextran Nanospheres

1. Endorem® -
nanoparticles - MRI agent.

2. Abraxane® - Albumin nanoparticle containing
paclitaxel -

Superparamagnetic iron oxide

Breast cancer.

? Preservation, purification & drug release patterns il

Improved delivery
of cligonuclectides

Expensive
methodology

Nano
||PDSDITIES
Unstable & shorthalf | MNano
life micelles

Improved drug
loading ,escape RES

Merit

Stable simple to synthesize &
escapes RES

suspension

Nanotubes

nanofibres

Avoids drug loss, offers stability & selectivity

Improved pharmacokinetic control
& drug locading

Preparationis time consuming &
Unsuitable forchromc thempy

Nano

&

| Acute toxicity

Offer unique electrical &
structural properties

| Demerit |

:_L.insuitabde for hydrophilic drugs, system instability_

Figure No.1: Classification of Nano dosage forms

CONCLUSION

diagnosis, treatment and prevention of cancer and
other disease. The integration of nanotechnolotyy in
cancer diagnostics and therapeutics is a rapidly

advancing field, and there is a need for wide 2.

understanding of these emerging concepts. The
development of new nanoscale platforms offers great
potential for improvements in the care of cancet an

other patients in the near future. 3.

ACKNOWLEDGEMENT

The authors would like to acknowledge Asmara 4.

College of Health Sciences, School of Pharmacy,
Asmara, Eritrea, North East Africa for the
preparation of the review work.

BIBLIOGRAPHY
Nanotechnology is definitely a medical boon for 1. Thassu D,

Pathak Y and Deleers M.
Nanoparticulate Drug Delivery Systems: An

Overview Informa Healthcare USA, Inc,
1, 2007, 1-31.
Peppas N. A. Intelligent Therapeutics:

Biomimetic Systems and Nanotechnology in
Drug Delivery, Advanced Drug Delivery
Reviews, 56(11), 2004, 1529-1531.

Bhushan B. Introduction to Nanotechnology, In.
Spring Handbook of Nanotechnology, 1, 2010, 1-
3.

Yuichi T, Atsutoshi I, Hiiroko S, Toshio O, Keiji
Y. Characterization and quantitation of
Clarithromycin polymorphs by powder X-Ray
diffractometry and solid state NMR

Available online: www.uptodateresearchpublicatiomc July - September 38



Arunachalam A. et al. / Asian Journal of Research in Pharmaceutical Sciences and Biotechnology. 1(1), 2013, 35 - 39.

spectroscopy, Chemical and Pharmaceutical 7. Lifeng Qi and Xu Zln vivo antitumar activity of

Bulletin, 50, 2002, 1128-1130. chitosan nanoparticlesBioorganic and Med.

5. Kocbek P, Baumgartner S, Kristi J. Preparation  Chemistry Letters, 16, 2006, 4243-4245.
and evaluation of nanosuspensions for 8. Maitra A, Banarje T, Mitra S, Sing A K and
enhancing dissolution of poorlysoluble drugs, Sharma R K. Preparation, characterization and
International  Journal of  Pharmaceutics, biodistribution of ultrafine chitosan
312(1-2), 2006, 179-186. nanoparticlesint. J. Pharms, 243, 2002, 93-105.

6. Sumalatha CH, Sudhakar babu A M S, 9. Jain K K. The role of nanobiotechnology in drug
Venkateswararao P, Venumadhuri V. discovery,Drug Discovery Today, 10 (21), 2005,
Formulation And Evaluation Of Model 1435-1442.

Cyclooxygenase Inhibitor Anti-Inflammatory 10.Vasir J K, Reddy M K and Labhasetwar V D.
Drug Loaded Solid Lipid Nanoparticles For Nanosystems in Drug Targeting: Opportunities
Targeted Drug Deliveryinternational Journal of and ChallengesCurrent Nanoscience, 1, 2005,
Research in Pharmaceutical and Nano Sciences, 47-64.

1(2), 2012, 124 - 138.

Available online: www.uptodateresearchpublicatiomc July - September 39



