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7.1 NANOTECHNOLOGY IN DRUG DELIVERY
Nanotechnology employs engineered materials or devices in the nanometer size

range (1�1000 nm). Richard Feynman introduced the concept of nanotechnology

as an important field of future scientific research in 1959 (Feynman, 1960).

Nanotechnology applications in drug delivery are witnessed by many novel nano-

devices. There has been substantial attention to the growth of novel drug delivery

using nanotechnology. Nanoparticles (NPs) symbolize a promising drug-delivery

scheme of controlled and targeted release. The advantages of nanoparticles as

drug-delivery systems include reduced drug toxicity, time-controlled drug deliv-

ery, enhanced bioavailability, improved therapeutic efficacy, and biodistribution

(Ravi Kumar, 2000). Nanotechnology also protects sensitive drugs from degrada-

tion by environmental factors, namely, stomach acid and enzymes (Jores et al.,

2004). Polymeric nanoparticles are in the size range of 10�1000 nm (Kreuter,

2001), and can be tailored with di.verse ligands, namely, antibodies to create a

smart targeting delivery system. Polymeric nanoparticles in the size range of

300 nm or less with surfactant coatings have been proved to be able to transport

drugs across the blood�brain barrier (BBB) (Schroeder et al., 1998). Recent

advancements and applications of nanotechnology in drug delivery have proven

effective for treating many diseases. Nanotechnology growth is unprecedented in

the development of nanotherapeutics such as controlled drug-delivery systems,

site-specific/targeted drug delivery, gene delivery, lipid-based delivery systems,

implants, smart/intelligent drug-delivery systems, polymeric nanosystems, colloi-

dal systems, etc.
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Abstract 

In recent times, India has transformed itself as a global higher educational hub, thanks to the clairvoyant policies adopted by our 
founding fathers post independence.  A big revolution has swept over the field of Indian higher education and this has resulted in a 
plethora of institutions (mostly private colleges and deemed universities) which are catering to the increasing demands for seats in 
various professional disciplines.  Moreover, the concept of STEM education as the mantra for the future has also given impetus to 
more higher education institutions being set up in the fields of Engineering, Health Sciences, Biotechnology, and other STEM 
disciplines. While this has been a welcome development for the nation, this has also brought along a big problem with potential 
harmful repercussions:  the problem of dilution and falling standards across the board.  While India has still elite institutions that 
offer very high quality higher education, today the nation is also plagued by sizeable numbers of professional degree colleges that 
abysmally fail in delivering quality education.  Many fly by night institutions also prey on the vulnerability of students and cash in 
unethically on their desire to get a professional degree.  In this light, the country risks severe damage to its image, especially 
regarding the quality of its professional graduates passing out of its various professional institutions.  There is absolutely no 
guarantee regarding the competency of these graduates other than those that come out of the elite established institutions.  Therefore, 
there is an URGENT NEED to implement a MANDATORY national level exit competency / licensing exam to ensure that the 
professional graduates, regardless of the institutions that they graduate from.  This will ensure the minimum standards required for 
that particular profession and go long ways in improving the educational standards of the country.  These exams could also be used 
as an output measure for the various institutions and become a viable scale in evaluating them. These exams could be online and the 
graduates could take them any time at their convenience, but within a reasonable time frame as deemed fit for that particular 
profession.  If need be, there could also be a practical / oral evaluation.  The test could feature real world problem solving with 
emphasis on SUSTAINABILITY and also on ETHICS.  The sooner this is implemented, the better will be the educational prospects for 
our future generations as these exams will in one stroke ensure uniformity and more importantly, the much needed quality. 

Introduction: 
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When the founding fathers of this nation laid the first stones of elite higher educational institutions like the IITs post independence 
with the best of ideals and intentions, little would they have envisioned the behemoth that it has become today [1].   Higher education 
has become a mighty money churning industry today with private institutions and deemed universities (with notable exceptions) 
running like smooth and well oiled corporate machines with only emphasis on the bottom line of profits and more profits for their 
owners and stake holders.  Little concern is given for education for the sake of education itself.  Of course, increasing costs could be 
justified to some extent because of ever increasing costs of infrastructure and personnel.  But what cannot be justified ever in higher 
education is falling standards and a lack of ideals in graduates.  And certainly, universities cannot become agencies for jobs.  
Unfortunately, this is what they are becoming when the emphasis is not placed on the merit during admissions but money.  Naturally, 
the customer who pays big money looks for something more in return and creates enormous pressure on the management to dilute 
standards and allow them to coast through their degrees.  This has also lead to the pernicious situation called as degree inflation in 
almost all fields of higher education [2]. 

In this rapidly changing world with the triple threats of global warming, climate change, and terrorism, we need a big systems reboot 
concerning higher education.  We need highly skilled graduates who are ethical and more importantly focussed on bringing 
ecologically sustainable goals for the problems besetting the world today.  The triple threats facing the world are not going to go away 
any soon and require efforts on a war footing to bring them under control, leave alone neutralizing them completely.  This is because 
of the almost unstoppable momentum these triple threats have garnered over decades of apathy.   

And what we as humans cannot afford in this context are graduates who have literally purchased their degrees from dubious 
institutions.  Tackling the triple threats mentioned above need high integrity over and above high skills.  Therefore, we urgently need a 
national system which ensures the professional viability of graduates in all professional disciplines. And this system could be in the 
form of mandatory competency exams.  These exams must be rigorous and test the graduates holistically.  There could a common 
paper across all disciplines, followed by an area specific paper.  These examinations could be held online and the graduate should be 
given a time frame of possibly of a maximum of 2 years after graduation.  This, in turn, will ensure uniformity of standards and will be 
an objective measure independent of which institution the candidate has graduated from.   Already such exit exams have been 
envisioned and proposed for the medical and the pharmacy professional degrees [3,4].   

Salient features of this proposed exit test 

 Should be online and be of high standards matching the best international institutions. 
 Skill (real world problem solving, ethics, and sustainability based 
 Question papers to be formatted both from academia and industry 
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 2 papers: one common across all disciplines and other individual area based 
 Should be taken within a maximum period of 2 years from completion of undergraduate degree 
 Should also act as a foreign equivalency exam 
 Should regulate the number of graduates per year as per real world demand. Therefore the passing benchmark for these tests 

would be correspondingly adjusted just like it is done with the Chartered Accountancy exams. 

 

Advantages of these exit tests: 

 Ensures uniformity of standards of exiting graduates just like the CA exams. 
 An objective skill based test regardless of the institution the graduate hails from. 
 Ensures viable employability 
 Mandatory for professional practice as well as becoming eligible for post-graduate studies. 
 Raises the standards and respect of the Indian UG professional degree uniformly all over the nation. 
 Will act as good outcome measure of any UG professional degree institution and can become an excellent NAAC tool for 

evaluation of an institution.  Could become a gold standard. 
 Exam rules and content can be changed as per changing norms and demands of the real world. 
 Great platform for Industry / Academia interaction. 
 Could be a good regulatory tool on the number of graduates coming out per year for a given professional degree based on real 

world demand and supply. 
 Educational institutions will be encouraged to crank up their standards and genuinely work towards raising the standards of 

their students.   
 Will also be encouraged to espouse the value of ethics and integrity to their students and in turn will become more than fee 

collecting agencies. 
 Will act as a great tool in weeding out dubious institutions that are out there to just make money at the expense of hapless 

students. 
 Those institutions who do not consistently meet set criteria of passing percentage of their graduates in these tests will be put on 

probation and inspection. 
 Will really work against the insidious degree inflation. 
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Conclusion: 

National level competency exams / exit tests for all professional degrees is the need of the hour in the current context.  The sooner this 
system is implemented or at least tabled for discussion the better it will be for the future healthy trajectory of our educational 
institutions. 
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influx. In later phase to compensate the excitation GABA 

is released. Subsequently there will be activation of pro 

inflammatory mediators which promotes infiammation and 

Different molecular mechanism has been proposed 

and reports available on the biochemicals involved in the 

signal cascade mechanism. The major biochemicals which 

are responsible for the incidents of stroke are glutamate, neurodegeneration. Hence dissolh ing the clot alone might 

aspartate. reactive oxygen species, infiammation, hypoxia, 

metabolie imbalance and calcium. The present treatment 

not be sufficient to have neuroprotection after ischemic 

insult. 

protocols used in the treatment of stroke include fibrinolytic 
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The Western Ghats of India (WGl) has been 

recognised as a World heritage site by UNESCO due to 
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Abstract

Androgenetic alopecia (male-pattern hair loss) is characterized by the deposition of dihy-
drotestosterone at the pilosebaceous unit of the scalp. Oral administration of drugs (like
finasteride) which can reverse androgenic alopecia causes undesired effects to the body.
Targeting these drugs directly to the pilosebaceous unit of the scalp will enhance the
pharmacological response at the desired site by reducing undesired systemic side effects.
This chapter discusses about ethosomes, a specially tailored ethanolic vesicular carriers
which can efficiently deliver various drugs with different physicochemical properties to
and through the skin. The unique characteristics of the ethosomal carriers, their composi-
tion, preparation methods, and the mechanism of permeation, safety, and practical expe-
rience (finasteride and herbal extracts) have been discussed in detail.

Keywords: androgenic alopecia, ethosomes, finasteride, nanoparticles

1. Androgenic alopecia

Hair growth in the scalp is an androgen-dependent process. Many androgens target tissues in
scalp hair follicles and are more responsive to dihydrotestosterone than testosterone. Two
types of 5α-reductase enzymes, which convert testosterone to dihydrotestosterone, are present
in humans. Scalp skin contains type 1 5α-reductase in the sebaceous glands and type 2 5α-
reductase in the dermal papillae of hair follicles and connective tissue sheaths. Male-pattern
hair loss, also referred to as androgenic alopecia, is a type of hair loss that occurs due to
shrinkage of hair follicles by the influence of androgenic hormones. Type 2 5α-reductase pro-
motes conversion of testosterone to dihydrotestosterone. When compared to the occipital

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons

Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,

distribution, and eproduction in any medium, provided the original work is properly cited.
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