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Nanotechnology
could help fight diabetes

njectable nanoparticles developed at

Massachusetts Institute of Technology
(MIT) may someday eliminate the need for
patients with Type 1 diabetes to constantly
monitor their blood-sugar levels and inject
themselves with insulin. The nanoparticles
were designed to sense glucose levels in
the body and respond by secreting the
appropriate amount of insulin, thereby
replacing the function of pancreatic islet
cells, which are destroyed in patients
with Type 1 diabetes. Ultimately, this
type of system could ensure that blood-
sugar levels remain balanced and improve
patients' quality of life, according to the
researchers.
"Insulin really works, but the problem is
people don't always get the right amount
of it. With this system of extended
release, the amount of drug secreted is
proportional to the needs of the body," says
Daniel Anderson, an associate professor
of chemical engineering and member
of MIT’s Koch Institute for Integrative
Cancer Research and Institute for Medical
Engineering and Science.

Currently, people with Type 1 diabetes
typically prick their fingers several times a
day to draw blood for testing their blood-
sugar levels. When levels are high, these
patients inject themselves with insulin,
which breaks down the excess sugar.

In recent years, many researchers have
sought to develop insulin-delivery systems
that could act as an "artificial pancreas,"
automatically detecting glucose levels
and secreting insulin. One approach uses
hydrogels to measure and react to glucose
levels, but those gels are slow to respond or

lack mechanical strength, allowing insulin »
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» to leak out.

The MIT team set out to create a sturdy;,
biocompatible system that would respond
more quickly to changes in glucose levels
and would be easy to administer.

Their system consists of an injectable gel-
like structure with a texture similar to
toothpaste, says Gu, who is now an assistant
professor of biomedical engineering and
molecular pharmaceutics at the University
of North Carolina at Chapel Hill and
North Carolina State University. The gel
contains a mixture of oppositely charged
nanoparticles that attract each other,
keeping the gel intact and preventing the
particles from drifting away once inside
the body.

Using a modified polysaccharide known
as dextran, the researchers designed
the gel to be sensitive to acidity. Each
nanoparticle contains spheres of dextran
loaded with an enzyme that converts
glucose into gluconic acid. Glucose can
diffuse freely through the gel, so when
sugar levels are high, the enzyme produces
large quantities of gluconic acid, making
the local environment slightly more acidic.

§

Thatacidic environment causes the dextran
spheres to disintegrate, releasing insulin.
Insulin then performs its normal function,
converting the glucose in the bloodstream
into glycogen, which is absorbed into the
liver for storage.

In tests with mice that have Type 1 diabetes,
the researchers found that a single injection
of the gel maintained normal blood-sugar
levels for an average of 10 days. Because
the particles are mostly composed of
polysaccharides, they are biocompatible
and eventually degrade in the body.

The researchers are now trying to modify
the particles so they can respond to
changes in glucose levels faster, at the
speed of pancreas islet cells. "Islet cells are
very smart. They can release insulin very
quickly once they sense high sugar levels,"
Gu says.

Before testing the particles in humans, the
researchers plan to further develop the
system's delivery properties and to work
on optimizing the dosage that would be
needed for use in humans.

Drug reduces fat by
blocking blood vessels

§

Researchers have long known that
cancerous tumors grow collections of
abnormal blood cells, the fuel that feeds
this disease and keeps it growing. Now,
new evidence in an animal model suggests
that blood vessels in the fat tissue of
obese individuals could provide the same

purpose - and could provide the key to a
new way for people to lose weight. When
researchers Jian-Wei Gu, Kristina L.
Makey, Edmund Chinchar, Carissa Howie,
and Lucio Miele, all from the University
of Mississippi Medical Center, gave obese
mice a cancer drug that works by inhibiting
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the growth of blood vessels, these mice lost
about 70 percent of their fat mass.

Dr. Gu, who led the research team,
notes that there are only three drugs
currently approved in the United
States to treat obesity.

Unfortunately, he says,
these few drugs are only minimally effective
and come with a host of undesirable side
effects.

"Right now," he says, "we don't have good
drugs that lead to very significant weight
loss, and none that don't cause other
problems."

More than a decade ago, Judah Folkman of
Harvard Medical School, whose primary
research focus was the growth of blood
vessels in cancerous tumors, discovered
that fat tissue in mice can be regulated
by angiogenesis inhibitors - drugs that
restrain the growth of blood vessels.
However, Gu explains, Folkman never
pursued this line of research further before
his death in 2008.

Building upon Folkman's single paper
published on this topic in 2002, Gu, who
studies the role of fat tissue in cancer,
decided to test whether a drug already
developed to inhibit blood vessels for
cancer treatment might also reduce fat.
He and his colleagues administered the
drug, known as Sunitinib and approved to
treat kidney and gastrointestinal tumors,
to a mouse model of postmenopausal
obesity. These animals, which had their

ovaries removed at a young age to put them
in premature menopause and fed four
weeks of a high fat diet to promote obesity,
received Sunitinib daily
for two  weeks
either orally or
through abdominal
injections.  These
animals were
compared to those
of the same model
who didn't receive
the drug.

After this treatment,
researchers found that the mice who
received Sunitinib lost significant amounts
of weight, with an average loss of 70
percent fat mass. However, notes Gu, their
lean mass remained unaffected. Both mice
who received the drug orally and those
who received abdominal injections lost
similar amounts of fat.

Inaddition to fatloss, Sunitinib also seemed
to curb the animals' appetites, with those
receiving the drug eating less food once
treatment was complete—possibly a side
effect of losing the fat and the hormones it
sends to the brain to stimulate food intake,
Gu explains.

Gu emphasizes that more research is
necessary before this drug can be tested
for human weight loss. Because many
angiogenesis proteins exist for various
purposes throughout the body, Sunitinib
may cause off-target effects that weren't
immediately evident in the mouse
models, he notes. Additionally, he and his
colleagues plan to test whether this drug
is also effective with other types of animal
models for obesity.

However, according to the researcher,
the findings suggest that Sunitinib holds
promise for reducing fat mass. "This could
be a very good strategy for treating obesity,
at least in the short-term," he says.
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Pharmacy
Practice

(GPP)

Joint FIP/WHO Guidelines on GPP:

Standards
for quality
of pharmacy
services

Summary prepared by: Naji Assad
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Introduction

he health of the public is fun-

damental to the happiness and

welfare of all people.
Barriers to good health include poor
access to quality medical products,
lack of access to trained health profes-
sionals and care, an inadequate health
workforce, unaffordable cost of care
and poor standards of education of
health-care professionals.
Medicines are an essential and critical
part of health-care services in all cul-
tures and societies. When accessed,
medicines are often an essential com-
ponent of many disease prevention
programmes and virtually all disease
treatment plans.

June 2013

The potential benefit of
medicines is often not re-
alized — there is a gap be-
tween the proven efficacy
of medicines demonstrated
in clinical trials and their
actual effectiveness in prac-
tice. The reasons for this
gap include problems with
medicine selection and
dosages, improper admin-
istration of medicines and
lack of adherence by pa-
tients to prescribed treat-
ment, medicine-medicine
and medicine-food inter-
actions, and adverse medi-
cine events. Besides clinical
problems associated with
medicine related problems,
there are cost implications.
It has been estimated that
the cost of problems with
the use of medicines is
equal to or greater than
the cost of the medicines
themselves. Medicines are
also increasingly expensive
and their cost is compro-
mising the affordability of
health care.

Pharmacists are specifi-
cally educated and trained
health professionals who
are charged by their na-
tional or other appropriate
(e.g. state or provincial)
authorities with the man-
agement of the distribution
of medicines to consumers
and to engage in appropri-
ate efforts to assure their
safe and efficacious use.
As health-care profession-
als, pharmacists play an

important role in improv-
ing access to health care
and in closing the gap be-
tween the potential benefit
of medicines and

the actual value realized
and should be part of any
comprehensive health sys-
tem.

In addition, the increasing-
ly complex and diverse na-
ture of pharmacists’ roles
in the health-care system
and public health demands
a continuous maintenance
of the competence of phar-
macists as health-care pro-
fessionals who have up-to-
date skills and expertise.
These guidelines are in-
tended to provide a de-
scription of ways in which
pharmacists can improve
access to health care, health
promotion and the use of
medicines on

behalf of the patients they

SE€rve.

Underlying
philosophy
The mission of pharmacy
practice is to contribute to
health improvement and to
help patients with health
problems to make the best
use of their medicines.

There are six components

to this mission:

o being readily available to
patients with or without
an appointment;

o identifying and manag-
ing or triaging health-re-

lated problems;
« health promotion;
» assuring effectiveness of
medicines;
o preventing harm from
medicines; and
» making responsible use
of limited health-care re-
sources.
Another important com-
ponent of this mission is
assisting patients and those
administering medicines to
understand the importance
of taking medicines prop-
erly, including the correct
timing of doses, foods or
other medicines to avoid
when taking a dose and
what to expect after taking
the medicine. Monitoring
treatment to verify effec-
tiveness and adverse med-
icine events is also an im-
portant part of the process
of use of medicines.

Definition
of good
pharmacy

practice

GPP is the practice of phar-
macy that responds to the
needs of the people who
use the pharmacists’ ser-
vices to provide optimal,
evidence-based care. To
support this practice

it is essential that there be
an established national
framework of quality stan-
dards and guidelines.
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Requirements
of good
pharmacy
practice

o« GPP requires that a phar-
macist’s first concern in
all settings is the welfare
of patients.

o GPP requires that the
core of the pharmacy ac-
tivity is to help patients
make the best use of
medicines. Fundamen-
tal functions include the
supply of medication and
other health-care prod-
ucts of assured quality,
the provision of appro-
priate information and
advice to the patient, ad-
ministration of medica-
tion, when required, and
the monitoring of the ef-
fects of medication use.

« GPP requires that an in-
tegral part of the phar-
macist’s contribution is
the promotion of rational
and economic prescrib-
ing, as well as dispensing.

« GPP requires that the ob-
jective of each element
of pharmacy service is
relevant to the patient, is
clearly defined and is ef-
fectively communicated
to all those involved.

Multidisciplinary collabo-

ration among health-care

professionals is the key fac-
tor for successfully improv-
ing patient safety.

At the national or appro-

priate (e.g. state or provin-

cial) level, it is necessary to

establish:

« A legal framework that: -
defines who can practice
pharmacy; - defines the
scope of pharmacy prac-
tice; -ensures the integri-
ty of the supply chain and
the quality of medicines.

o A workforce framework
that: -ensures the com-
petence of pharmacy
staff through continu-
ing professional devel-
opment (CPD or con-
tinuing education (CE))
programmes; - defines
the personnel resources
needed to provide GPP.

« An economic framework
that: -provides sufficient
resources and incentives
that are effectively used
to ensure the activities
undertaken in GPP.

Setting
standards
for good
pharmacy
practice

When establishing mini-
mum standards on GPP,
FIP emphasizes the im-
portance of first defining
the roles played by phar-
macists, as expected by pa-
tients and society.

Secondly, relevant func-
tions for which pharmacists
have direct responsibility
and accountability need to

ﬁ HPUmagazine 1st year 3rd issue June 2013

be determined within each
role. 'Thirdly, minimum
national standards should
then be established, based
upon the need to demon-
strate competency in a set
of activities supporting
each function and role.
The minimum national
standards for each activity
are based on processes that
need to be relevant and
defined appropriately ac-
cording to the local needs
of the pharmacy practice
environment and national
profession aspirations. All
national pharmacy profes-
sional associations should
also adapt these roles and
functions in accordance to
their own requirements.
The activities listed below
can be further defined and
measured by setting indica-
tors of good practice with-
in a national context and
can be weighted by actual
practice-setting priorities.
It is recommended that
national pharmacy pro-
fessional associations con-
sider the following roles,
functions and activities for
pharmacists, where appro-
priate:

Role ‘I . Prepare, ob-
tain, store, secure, distrib-
ute, administer, dispense
and dispose of medical
products

Function-A: Prepare ex-
temporaneous  medicine

preparations and medical
products Minimum na-
tional standards should be
established for these activ-
ities.

-Pharmacists should en-
sure that medicine prepara-
tion areas are appropriately
designed to permit ease of
extemporaneous prepara-
tions and are maintained

-
R

in a manner that minimiz-
es the potential for medica-
tion errors and assures the
cleanliness and safety of
medical products.
-Pharmacists should en-
sure that compounded
medicines are consistent-
ly prepared to comply
with written formulas and
quality standards for raw
materials, equipment and
preparation processes, in-
cluding sterility where ap-
propriate.

Function-B: Obtain,
store and secure medicine
preparations and medical
products

Minimum national stan-
dards should be established
for these activities.
-Pharmacists who are re-
sponsible for procurement
should ensure that the pro-
curement process is trans-

parent, professional and
ethical so as to promote
equity and access and to
ensure accountability to
relevant governing and le-
gal entities.

-Pharmacists who are re-
sponsible for procurement
should ensure that pro-
curement is supported by
strong quality assurance
principles to assure that
substandard, adulterated,

unlicensed and spurious/
falsely-labelled/falsified/

counterfeit medicines are
not procured or allowed
into the system.
-Pharmacists who are re-
sponsible for procurement
should ensure that pro-
curement is supported by
a reliable information sys-
tem which provides accu-
rate, timely and accessible
information.

-Pharmacists should estab-
lish contingency plans for
shortages of medicines and
for purchases in emergen-
cies.

-Pharmacists should assure
that proper storage condi-
tions are provided for all
medicines, especially for
controlled substances, used
in the pharmacy or health-
care facility.
Function-C: Distribute
medicine preparations and
medical products Mini-
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mum national standards
should be established for
these activities.
-Pharmacists should en-
sure that all medical prod-
ucts, including medicine
samples, are handled and
distributed in a manner
that assures reliability and
safety of the medicine sup-
ply.

-Pharmacists should estab-
lish an effective distribu-
tion system which includes
a written procedure, to re-
call promptly and effective-
ly medical products known
or suspected to be defec-

B

tive or spurious/falsely-la-
belled/falsified/counterfeit,
with a designated person(s)
responsible for recalls.

-Pharmacists should de-
velop with manufacturers,
wholesalers and govern-
ment agencies (where ap-
propriate) an access plan
for uninterrupted supply of
essential medicines as part
of a disaster or pandemic
preparedness strategy.

-As part of a disaster or
pandemic  preparedness
strategy, national medi-

cines regulatory agencies
may introduce new medi-
cines which are authorized
for marketing with limited
safety data; pharmacists
have a responsibility to be
aware of the safety issues
and to institute necessary
mechanisms for monitor-
ing occurrence of adverse
events.

Function-D: Adminis-
tration of medicines, vac-
cines and other injectable
medications Minimum na-
tional standards should be
established for these activ-
ities.

-Pharmacists should have
a role in the preparation
and administration of
medicines, in establishing
procedures in their work
settings with respect to
the administration, and in
monitoring the outcomes
of medication administra-
tion.

-Pharmacists should have
an educator, facilitator and
immunizer role, thus con-
tributing to the prevention
of diseases through partici-
pation in vaccination

8 HPUmagazine 1st year 3rd issue June 2013

programmes, by ensuring
vaccination coverage and
by also ensuring vaccine
safety.

-Pharmacists should par-
ticipate in directly ob-
served therapy (DOT) pro-
grammes in areas such as
the management of drug
addiction, HIV/AIDS, tu-
berculosis and sexually
transmitted diseases, where
applicable.

Function-E: Dispensing
of medical products
Minimum national stan-
dards should be established
for these activities.

-Pharmacists should en-
sure that appropriate fa-
cilities, trained personnel,
standard dispensing prac-
tices and documentation
procedures are in place in
the pharmacy for the sup-
ply and dispensing of pre-
scribed medicines and oth-
er health-care products.

-Pharmacists should as-
sess and evaluate all paper
or electronic prescriptions
received, considering the
therapeutic, social, eco-
nomic and legal aspects

of the prescribed indica-
tion(s) before supplying
medical products to the
patient. Where possible,
generic substitution is rec-
ommended.
-Pharmacists should en-
sure patient confidentiali-
ty at the point of dispens-
ing medical products and
should provide advice to
ensure that the patient re-
ceives and understands
sufficient written and oral
information to derive max-
imum benefit for the treat-
ment.

Function-F: Dispose of
medicine preparations and
medical products
Minimum national stan-
dards should be established
for these activities.
-Pharmacists should ensure
that regular monitoring of
the medicines inventory
is conducted and should
always include medicines
samples in the process of
periodic inspection for ex-
piration dates and removal
of outdated stock.
-Pharmacists should en-
sure that recalled medical
products, including med-
icines samples, are imme-
diately stored separately
for subsequent disposal
and prevented from being
available for further dis-
pensing or distribution.
-Pharmacists should estab-
lish a safe way of medicines
waste disposal at the hos-
pital and/or community

pharmacy so that patients
and the public can be en-
couraged to return their
expired or unwanted med-
icines and medical devices.
Alternatively, pharmacists
should provide appropri-
ate information to patients
on how to safely dispose of
expired or unwanted med-
icines.

Role 2: Provide effec-
tive medication therapy
management
Function-A: Assess pa-
tient health status and
needs

Minimum national stan-
dards should be established
for these activities.
-Pharmacists should en-
sure that health manage-
ment, disease prevention
and healthy lifestyle be-
haviour are incorporated
into the patient assessment
and care process.
-Pharmacists should ac-
knowledge unique patient
considerations such as
education level, cultur-
al beliefs, literacy, native
language and physical and
mental capacity in all indi-
vidual patient assessments.
Function-B: Manage pa-
tient medication therapy
Minimum national stan-
dards should be established
for these activities.
-Pharmacists should main-
tain access to an appropri-
ate evidence base relating

to the safe, rational and
cost-effective use of med-
icines such as reference
books on medicines, jour-
nals, national essential
medicines lists and stan-
dard treatment guidelines.
-Pharmacists should en-
sure that medicine formu-
lary system(s) (local, re-
gional and/ or national) are
linked to standard treat-
ment guidelines, protocols
and treatment pathways
based on the best available
evidence.

-Pharmacists should have
a key role in educating
prescribers on the access
to and evidence for opti-
mal and appropriate use
of medicines including the
required monitoring pa-
rameters and prescribing
adjustments. Where appro-
priate, pharmacists should
provide advice or recom-
mendations to the pre-
scriber on medicine thera-
py, including the selection
of the appropriate medica-
tion or dosage.
-Pharmacists should have
access to, contribute to and
use all necessary clinical
and patient data to coor-
dinate effective medica-
tion therapy management,
especially when multiple
health-care  practitioners
are involved in the patient’s
medication therapy, and
intervene if necessary.
-Pharmacists should estab-
lish a standard operating
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procedure for referrals to
physicians, specialists or
other health-care provid-
ers, where appropriate.
-Pharmacists should pro-
vide continuity of care by
transferring  information
on patients medicines as
patients move between sec-
tors of care.

Function-C:  Monitor
patient progress and out-
comes

Minimum national stan-
dards should be established
for these activities.
-Pharmacists should con-
sider patient diagnosis
and patient-specific needs
when assessing patient re-
sponse to medicine therapy
and intervene if necessary.
-Pharmacists should docu-
ment necessary clinical and
patient data to assess and
monitor medication ther-
apy and to track patients’
therapeutic outcomes.
-Pharmacists should per-
form point-of-care testing
for patients in order to
monitor and adjust thera-
py, when needed.

Function-D: Provide in-
formation about medicines
and health-related issues
Minimum national stan-
dards should be established
for these activities.
-Pharmacists should en-
sure that in every pharma-
cy there is a suitable place
for discussing confidential
information with the cus-

tomers and patients.

-Pharmacists should pro-
vide sufficient health, dis-
ease and medicine specific
information to patients for
their participation in their
decision-making  process
regarding a comprehensive
care management plan.
This information should
aim at supporting adher-
ence to treatment and em-
powerment of the patient.
-Pharmacists should be
proactive in reducing an-
timicrobial resistance by
providing information
about the appropriate use
of antimicrobials to con-
sumers and prescribers.

Role 3: Maintain and

improve professional per-
formance

Function-A: Plan and
implement continuing
professional development
strategies to improve cur-
rent and future perfor-
mance

Minimum national stan-
dards should be established
for these activities.
-Pharmacists should per-
ceive continuing education
as being lifelong and be able
to demonstrate evidence of
continuing education or
continuing  professional
development to improve
clinical knowledge, skills
and performance.
-Pharmacists should
take steps to update their
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knowledge and skills about
complementary and alter-
native therapies such as
traditional Chinese medi-
cines, health supplements,
acupuncture, homeopathy
and naturopathy.
-Pharmacists should
take steps to update their
knowledge and be engaged
in implementation of new
technology and automa-
tion in pharmacy practice,
where feasible.
-Pharmacists should take
steps to become informed
and update their knowl-
edge on changes to infor-
mation on medical prod-
ucts.

Role 4: Contribute
to improve effectiveness of
the health-care system and
public health

Function-A: Dissemi-
nate evaluated information
about medicines and vari-
ous aspects of self-care
Minimum national stan-
dards should be established
for these activities.
-Pharmacists should en-
sure that the information
provided to patients, oth-
er healthcare profession-
als and the public is ev-
idence-based,  objective,
understandable, non-pro-
motional, accurate and ap-
propriate.

-Pharmacists should devel-
op and/or use educational
materials for health man-

agement, health promo-
tion and disease preven-
tion programmes that are
applicable to a wide range
of patient populations, age
groups and health literacy
levels.

-Pharmacists should ed-
ucate patients on how to
evaluate and wuse web-
based or other forms of
health-care  information
(including medicines in-
formation) and strongly
encourage them to be ad-
vised by a pharmacist re-
garding the information
they find, particularly if
obtained from the Internet.
-Pharmacists should assist
patients and their care pro-
viders to obtain and criti-
cally

analyse information to
meet their individual
needs.

Function-B: Engage in
preventive care activities
and services

Minimum national stan-
dards should be established
for these activities.

-Pharmacists should en-
gage in preventive care ac-
tivities that promote public
health and prevent disease,
i.e. in areas such as smok-
ing cessation, infectious
and sexually transmitted
diseases.

-Pharmacists should pro-
vide point-of-care testing,
where applicable, and other
health screening activities
for patients at higher risk
of disease.

Function-C:  Comply
with national professional
obligations, guidelines and
legislations

Minimum national stan-
dards should be established
for these activities.
-Pharmacists should take
steps to ensure that they
comply with the provisions
of a national code of ethics
for pharmacists.

Function-D: Advocate
and support national poli-
cies that promote improved
health outcomes

Minimum national stan-

dards should be established

for these activities.
-Pharmacists should con-
tribute to public and pro-
fessional groups to pro-
mote, evaluate and improve
health in the community.
-Pharmacists should col-
laborate with other health-
care professionals in their
efforts to improve health
outcomes.

Conclusion

This guidance is recom-
mended as a set of profes-
sional goals to be met in
the interest of the patients
and other key stakehold-
ers in the pharmaceutical
sector. Responsibility for
moving the project for-
ward will rest with each
national pharmacy profes-
sional association. Achiev-
ing specific standards of
GPP for each nation with-
in these recommendations
may require considerable
time and effort. As health
professionals, pharmacists
have a duty to begin the
process without delay =
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Tamarind Seed

Polysaccharide:
A promising natural
excipient for
pharmaceuticals

Summary prepared by: Dr. Abdul Nasser Omarein; MA Oxana Wahbi

he natural polymers

always have exception-
al properties which make
them distinct from the syn-
thetic polymers and tam-
arind seed polysaccharide
(TSP) is one such example
which shows more valu-

able properties making it a
useful excipient for a wide
range of applications. TSP
is a natural polysaccharide
obtained from the seeds
of Tamarindus indica, re-
cently gaining a wide po-
tential in the field of phar-
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maceutical and cosmetic
industries. Its isolation and
characterisation  involve
simple techniques result-
ing in cost-effective yield in
its production. TSP shows
uniqueness in its high
drug holding capacity, high

swelling index and high
thermal stability, especially
necessary for various novel
drug delivery systems. It
also plays the role of sta-
biliser, thickener, binder,
release retardant, modifier,
suspending agent, viscos-
ity enhancer, emulsifying
agent, as a carrier for nov-
el drug delivery systems in
oral, buccal, colon, ocular
systems, nanofabrication,
wound dressing and is also
becoming an important
part of food, cosmetics,
confectionery and bakery.
Various studies and exper-
iments have been carried
out to prove its multi-func-
tional potentiality, from
which it can be concluded
that TSP can be a promis-
ing natural polysaccharide
having enormous applica-
tions. This review focuses
on the diversity of applica-
tions of TSP.

Introduction

Polysaccharides are long
chains of monosaccharides
which is the storage house
of energy. These are mainly
classified as homopolysac-
charides, where only one
kind of monosaccharide is
present, and heteropoly-
saccharides, which have
different monomeric units.
There are different sources
for polysaccharides which
include plant seeds, plant
cell wall, seaweed extracts,

bacterial cell wall, plant
roots tubers, etc. The poly-
saccharides from plant
seeds include plantain
seed polysaccharide, Cas-
sia angustifolia seed poly-
saccharide, polysaccharide
from almonds, Artemisia
sphaerocephala  Krasch.
seed, etc.

Tamarind seed polysach-
haride (TSP) obtained
from the seeds of the tam-
arind tree has gained more
importance in areas such as
confectionery, bakery, tex-
tiles and food industry. Re-
cent researches show that
tamarind gum has become
a potential polymer in
pharmaceutical industries.

Sources and
Composition of
TSP

Tamarind (Tamarindus in-
dica), also known as "Indi-
an date," is alarge evergreen
tree belonging to the family
Fabaceae. It is a long-lived,
medium-growth,  bushy
tree which grows well in
full sunlight, in clay, loam,
sandy and acidic soil types,
with a high drought and
aerosol salt (wind-borne
salt found in coastal area)
resistance. This is abun-
dantly seen in dry tracks
of Central and South Indi-
an states, and also in other
Southeast Asian countries.

Isolation and
Purity Assess-
ment of TSP

TSP can be isolated by var-
ious techniques via chem-
ical methods, enzymatic
method using protease and
also using combinations of
protease and high-inten-
sity ultrasound. The puri-
ty of TSP is characterised
by various phytochemical
tests which show negative
results for proteins, ste-
roids, saponins, alkaloids,
flavonoids, tannins and
phenols; positive results
for the presence of carbo-
hydrates, and also positive
results for the presence
of mucilage and reducing
sugars.

Properties of
TSP

TSP is insoluble in organic
solvents such as ethanol,
methanol, acetone, ether
and in cold water, but it
gets dissolved completely
in hot water at tempera-
tures above 85°C, yielding
a highly viscous colloidal
solution or a mucilagi-
nous gel showing typical
non-Newtonian rheologic
behaviour and pseudoplas-
tic properties. TSP possess-
es various properties like
high viscosity, adhesivity,
non-carcinogenicity, broad
pH tolerance and biocom-
patibility. It is also found
to be a potential emulsifier,
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nontoxic and non-irritant
with haemostatic activity.

Safety Evalua-
tion for Phar-
maceutical Ap-
plications

Acute toxicity and chron-
ic toxicity studies carried
out to determine the safe-
ty of TSP revealed it to be
nontoxic even at high dos-
es. So, the use of TSP in
pharmaceutical products is
proven to be acceptable as
excipients.

Pharmaceutical
Applications

Polysaccharides are the
choice of materials among
the hydrophilic polymers
used, since they are non-
toxic and acceptable by the
regulating authorities.

TSP is a multifunctional
polymer, which plays the
role of stabiliser, thicken-
er, binder, release retar-
dant, modifier, suspending
agent, viscosity enhancer,
emulsifying agent, as a car-
rier for novel drug deliv-
ery systems for oral, buc-
cal, colon, ocular systems,
nanofabrication, wound
dressing, food, cosmetics,
confectionery, bakery, etc.

Suspending
and Emulsify-
ing Agent in

Liquid Orals

Attempts made to study the
use of TSP as a suspending
agent in the formulation
of nimesulide suspension
showed that TSP acts as
a stable suspending agent
that reduced the rate of set-
tling and permitted in the
easy redispersion of any
settled particulate matter.
The comparative studies
on castor oil emulsions
with TSP and gum acacia
have shown that 2% w/v
of TSP was more effective
than using 10% w/v of gum
acacia. TSP was also com-
pared with other natural
suspending agents using
a pharmaceutical formu-
lation of paracetamol sus-
pension.

Binders in
Solid Dosage
Forms

Studies of various trails and
experimental works reveal
that TSP can be used as
an effective binder for tab-
let formulations. Trama-
dol HCI sustained release
tablets were developed by
direct compression us-
ing TSP as a binder, and
rate-controlling polymers
like hydroxylpropyl meth-
ylcellulose (HPMC) K4M,
sodium carboxymethyl cel-
lulose (Na CMC) and guar
gum taken in the same ratio
of that of TSP. Even though
the drug release pattern was
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mainly dependent on the
type of polymer, increas-
ing the percentage of TSP
decreased the release rate.
Formulation containing
30% of TSP maintained the
zero-order release for 24 h
by swelling, diffusion and
erosion, which were better
than the commercial brand
product (UREGENDOL
SR). The order of increas-
ing the release retarding ef-
fect observed with various
polymers was HPMC K4M
< sodium CMC < guar gum
< TSP.

Novel Con-
trolled Release
Modifiers

The polysaccharide isolated
from the seeds of tamarind
was identified to have hy-
drogel property, and hence
can be used as a release
modifier in various formu-
lations. Diclofenac sodium
spheroids were prepared
with TSP using extrusion
spheronisation technique.
The process was studied
on the effect of variables
to achieve spheroids with
satisfactory particle shape,
size and size-distribution,
and further characterised
for surface morphology,
qualitative surface porosity,
friability, bulk density and
flow properties. The results
were found to be signifi-
cant and gave evidence for
its use as a release modifier,

as spheroids showed a good
correlation between in vi-
tro dissolution profile, vis-
cosity, the swelling index
and surface roughness of
the polysaccharide. These
spheroids also showed
drug release over 8 h.

The newly developed
pH-sensitive ~ composite
beads of Diclofenac sodi-
um by ionotropic gelation
method using TSP-algi-
nate was suitable for the
controlled delivery for a
prolonged period. The so-
dium alginate: TSP ratio
and cross-linker (CaCl 2)
concentration influenced
the drug encapsulation ef-
ficiency and drug release.
The swelling and degrada-
tion of the developed beads
were affected by different
pH values of the test medi-
um.

Matrix Oral
Drug Release
Modifiers

Polysaccharides exhibit a
wide choice among the hy-
drophilic polymers for use
as release retardants, since
they are nontoxic and most
acceptable by the regulat-
ing authorities. Matrix tab-
lets are used to make sus-
tained release or controlled
release formulations for
which they require release
modifiers, and according
to the need, the release

modifiers used are release
retardants. Hence, the use
of TSP as a matrix mate-
rial becomes a promising
excipient for oral matrix
tablets as it acts as a release
retardant.

Diclofenac sodium matrix
tablets were formulated by
wet granulation technique
using TSP as the release
modifying excipient, i.e.
as the release retardant,
where the drug release was
prolonged over a period
of 12 h. The release profile
was zero-order controlled
release and an increase in
polymer content resulted
in a decrease in the drug
release from the tablets.

The studies in most of
the tablet matrix systems,
where TSP was used as
a carrier system, showed
an anomalous release be-
haviour for water-soluble
drugs and a zero-order re-
lease for insoluble drugs.

Buccal Drug
Release Modi-

fiers

TSP was used for the de-
velopment of buccal patch-
es of metronidazole by
cross-linking with epichlo-
rohydrin. The drug release
depends on the cross-link-
ing efliciency; lower level
of crosslinker showed high
drug permeation. The mu-

coadhesive strength and
buccal residence time were
better studied by the ex
vivo permeation study. TSP
does not show any incom-
patibility with the drug, as
proved by the FTIR studies.

Ophthalmic
Drug Release
Modifiers

Researchers are still con-
ducting various experi-
ments to study the efficacy
of TSP for ocular prepara-
tions. Some studies show
that TSP can be useful as
artificial tear for the treat-
ment of dry eye syndrome
due to its pseudoplastic
rheological behaviour and
mucoadhesive properties.

TSP having high viscosity
and mucoadhesive strength
was identified as a suitable
candidate for increasing
the residence time of enor-
mous drugs on the cornea.
The effect of an ophthal-
mic preparation containing
0.5% timolol (PB-adrener-
gic blocker solution) and 1
or 2% TSP on intraocular
pressure (IOP) was evalu-
ated in rabbits. Timolol in
association with TSP had a
prolonged duration of ac-
tion lasting up to 12 h and
was proved as suitable for
ocular administration in
cases of elevated IOP.

Tamarind gum was also
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employed as a novel bio-
adhesive material in the
delivery of pilocarpine by
ophthalmic in situ gelling
systems. The combination
of alginate, tamarind gum
and chitosan was identi-
fied to the most successful
means for sustained deliv-
ery of 80% drug for 12 h.

Carrier for Co-
lon Targeted
Delivery

The studies undertaken to
evaluate the use of TSP as
carrier for colon drug de-
livery using ibuprofen as
the model drug gave sig-
nificant results during in
vitro studies carried out
on rat caecal contents. The
matrix tablets of ibuprofen
made using TSP prevented
the release of drug in upper
gastrointestinal tract and
released it successfully into
the colon region. The ex-
periment demonstrated the
release of drug from TSP
matrix tablets to the colon
by carrying out biodegrad-
ability study of TSP in the
rat caecal content which
showed deg-
radation of
TSP  after
the 7-day
enzyme in-
duction. Thus,
this study provides
evidence for the
susceptibility  of
TSP to enzymatic degra-

dation due to which it de-
grades in the colon releas-
ing the drug, and hence it
reveals to be a promising
biodegradable carrier for
colon drug delivery.

Nanoparticles

An application filed for
patent on the synthesis of
metal oxide nanoparticles
using a metal precursor
(iron nitrate) and a sacrifi-
cial template (natural poly-
mer) shows the novelty
of TSP. The calcination of
metal salt and TSP at suit-
able temperature and time
resulted in the formation
of nanosized particles.

Wound
Dressing
Materials

and Wound
Healing
Activity

TSP cross-linked with epi-

chlorohydrin was used for
the formulation of novel

wound dressing films, after
loading with povidone io-
dine
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solution by soaking meth-
od. TSP showed ideal elas-
ticity and tensile strength
depending on the thickness
and extent of cross-linking.
The in vivo efficiency of
antibacterial activity and
wound healing activity
studies by excision wound
model of albino rats estab-
lished significant results.
Tamarind gum, a by-prod-
uct of tamarind pulp in-
dustry, is already in use as
a substitute for starch in
Indian textile industries,
as a sizing material for tex-
tiles and has various other
potential industrial appli-
cations.

Conclusion
The objective for devel-
oping a new excipient is
to overcome the presently
own limitation of toxicity,
compatibility and cost. This
review focuses on the pos-
sibilities of using this poly-
saccharide in industries,
with particular reference
to its physical, chemical
properties for the forma-
tion of new drug delivery
systems. All these research
studies conclude that
TSP has a wide
range of applica-
tions and ensure
it as a promising
component for the
pharmaceutical in-
dustries and food in-
dustriess

THE MIRROR in the
Eyes of HPU Students

A survey on The Mirror (HPU e-Magazine) has been carried out to explore
students' opinions on various relevant points. The survey results are shown
in the below charts:

The Mirror
(HPU The Students’

e-Magazine)
in General

Contribution
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HPU Bachelor Degree
Candidates Defend Thesis

new class of HPU Bachelor Degree candidates (68 pharmacy and 7 cosmetology stu-

dents) have defended their theses before specialized juries. The thesis defense was
held over the last few days and attended by student parents and friends, HPU faculty and
staff, and a Student Union office representative. Theses covered a wide range of topics
and areas of expertise.
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A Special HPU Day Out!

In asocial and recreational activity, HPU management and staff headed to the eye-catch-
ing mountains and landscapes of Saint Doumit village (Mokaabara) and visited its ex-
quisite old monastery. The group had a great time there with tasty food, music, dance,
etc. It was really a lot of fun in a distinct family environment!
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