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Enforcer
Mechanis
to Regulate

N
Dr.P K Sreekumar

Rtd,. Deputy Drugs Controller
Kerala

Enforcement

10,000 manufacturers are making over more
than one lakh formulations in the country.
Every pharmaceutical company has to file a
Form every quarter according to the Integrated
Pharmaceutical Database Management System.
(Integrated Pharmaceutical Database Management
System is a Pharma Price Data Bank that is used
by pharma manufacturers/ marketing/ importer/
distributor companies to make online submission
of mandatory information/data as prescribed under
the Drugs Price Control Order, 2013). Facility
for submitting application for price fixation of
new drug is also available. Through these forms,
monitoring of their quantity, quality, price and all
other parameters are done, and working on setting
up of a Price Monitoring Resource Unit (PMRU) in
each State. Kerala is the first State to set up a price
monitoring and research unit (PMRU) to track
violation of prices of essential drugs and medical
devices under Drugs Price Control Order (DPCO).
The move cames after five years of the proposel
of National Pharmaceutical Pricing Authority
(NPPA) for the States and the Union Territories.
This aims at providing technical help to the
State Drug Controllers and the NPPA, to monitor
notified prices of medicines, detect violation of the

é Pharma First / December / 2020

provisions of the DPCO look at price compliance,
collect test samples of medicines, Collect and
compile market-based data of scheduled as well as
non-scheduled formulations. NPPA had fixed the
prices of around 1,000 drugs and the unit would
track if buyers were being overcharged. It would
also check if pharma companies were hiking the
prices of non-scheduled drugs by more than 10%
a year. They also check if there is any shortage of
essential medicines. There is also a plan to collect
data on the prices of surgical devices and stents in
the market

NPPA monitors shortages and availability of drugs
on the basis of monthly reports received from State
Drugs Control Administration and also complaints,
if any, received from individuals. On receipt of
such reports, NPPA immediately takes up the matter
with the concerned manufacturer and advice them
to rush the stock in the affected area. NPPA is also
operating a portal “Pharma Jan Samadhan”, that
registers complaints about shortage or overcharging
for medicines. Further, any manufacturer of
scheduled formulation intending to discontinue it
from the market is required to issue a public notice
and intimate the NPPA in a specified format as per
DPCO, 2013. NPPA is empowered to direct the
manufacturer to continue with required level of
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production or import for a period up to one year, in
public interest.

A number of drug companies have been found to
be selling scheduled medicines at a higher price
to the consumers. In such cases, NPPA initiates
action for overcharging, based on the report from
State Drug Controllers (SDCs), complaints from
individuals, verification of price list submitted
by companies and suo moto purchase of samples
of scheduled packs. In case, a manufacturer is
found selling the schedule drugs / formulations
at a price higher than the prices fixed by NPPA
/ Govt., appropriate action is initiated against
them by NPPA for recovery of the overcharged
amount. The overcharged amount is recovered
from the companies along with interest @ 15%
per annum on outstanding amount. If the company
fails to deposit the amount, the matter is referred
to the Collector concerned for recovery of the
amount on arrears of land revenue under Essential
Commodities Act, 1955.

Impact

The Indian Pharmaceutical industry is, globally,
the 3rd largest producer of medicines by volume,
yet 14th in terms of value. The Indian medicines

are amongst the lowest priced in the world and
thereby lower value. There are 628 formulations
specified in the first schedule of DPCO, 2013 as
on September 2015, covering 27 therapeutic groups
including medicines used in the treatment of Cancer,
Tuberculosis, Diabetes, Cardiac disease, Vaccines
etc. Significant reduction in prices have been
effected on the medicines notified under DPCO,
2013 as compared to the highest price prevailed
prior to the announcement of DPCO, 2013. Ceiling
prices have been formulated for more than 84% of
the medicines enlisted in the Schedule I of DPCO-
2013. NPPA has also notified 139 retail prices of
new drugs on request of the manufacturers till
31st December, 2014. Around 108 non-scheduled
drugs were also brought under price cap using the
exceptional powers granted under para 19 of the
DPCO-2013. Prices of 127 drugs have reduced over
40% after the enforcement of DPCO, 2013. Around
509 medicines in total have benefitted from price
decrease. Anti-diabetic Medicines - 6 medicines
covering 12 formulations, Cardiac Medicines -30
Medicines covering 70 formulations’ were brought
under control. NPPA put out list of 390 anti-cancer
non-scheduled medicines with MRP reduction up
to 87%. On 27th February, 2019, NPPA had put 42
anti-cancer drugs under 30% Trade Margin cap-
and altogether 463 formulations were covered.
NPPA has fixed the price of coronary stents vide
order dated 13th February 2017. By this, the
price for coronary stents was reduced up to 85%
for Bare Metal stents and 74% for Drug-Eluting
Stents. This has resulted in saving of Rs. 4547 Cr
annually to the consumers/patients. It fixed the
retail price of 59 drug formulations in combination
with Paracetamol, Metformine, Atorvastatin,
Rosuvastatin and others under the Drugs Prices
Control Order (DPCO), 2013, exclusive of goods
and services tax (GST). The list mentions a
combination of Acetaminophen (Paracetamol) and
Tramadol Hydrochloride Tablets, Glimepiride and
Metformine Tablet (Gluformin G 0.5), Telmisartan
and Metoprolol Tablet, Metformin Hydrochloride,
Gliclazide and Pioglitazone Tablet (Reclimet PG-
60 ), Atorvastatin Calcium and Clopidogrel Capsule
(MACTOR CV 10), Vildagliptin and Metformin
Tablet (GLUVILDA M 500 / VIGLUCOZ M 500),
Rosuvastatin and Clopidogrel Capsule, Paracetamol
and Phenylephrine Sachet and so on. As per the
notification dt 29th March, 20190f Govt of India
and NPPA,the list of 847 formulations covered
different drugs and updated pricelist as on 7/2/2020
covers more than 1300 formulations.
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Coconut oil

Benefits on Health care
part 2

EFFECT OF COCONUT OIL ON
CARDIOVASCULAR HEALTH

recent study investigated the risk

for cardiovascular diseases, upon

consumption of coconut oil in the

Philippines, a country wherein coconut

oil is abundantly used for cooking

purposes. Coconut oil being extremely
rich in saturated fats, the premise of this study was
to investigate the effects of saturated fats in coconut
oil and its atherogenic properties in a cohort of
1,839 Filipino women (Feranil.,et al 2011). The
results of this study indicated that consumption of
coconut oil did not elevate serum total cholesterol
or serum triglycerides. However, measurement
of coconut oil intake was calculated using self-
reporting via two 24-hour dietary recalls. Thus,
due to the nature of the design practiced by this
study and lack of ability to control various external
and confounding variables, it would be safe to
assume that additional clinical trials are required
before health professionals are confidently able to
prescribe coconut oil consumption as it relates to a
cardio-protective agent.

Oxidative Stress and lipid Profile

Oxidative stress is an imbalance between
antioxidants and pro-oxidants and it may
contribute for the pathogenesis of cardiovascular
disease. Flavonoids and other polyphenols present
in coconut oil (CO) may be responsible for its
anti-oxidant activity [Norliana et al., 2014].
Sabitha et al. [2009] evaluated the lipid profile
and oxidative stress in men aged 35 to 65; subjects

8 Pharma First / December / 2020

Prof: Dr. Sabu MC

M.Pharm, PGDBA, PhD, PDF

Principal, Mookambika College of Pharmacy
Muvattupuzha.

were divided into 4 groups of 35 individuals each:
two groups consisting of healthy individuals who
consumed soybean oil (SO) or CO, and other
two groups consisting of individuals with T2DM,
who consumed also SO or CO. At the end of the
study, diabetic subjects who consumed SO or
CO had their levels of serum triglycerides, LDL-
cholesterol and VLDL-cholesterol, increased when
compared to healthy individuals; subjects with
T2DM had also their levels of total cholesterol
and HDL-cholesterol increased after SO intake
when compared to healthy subjects. There was no
significant difference in lipid profile between the
two groups ofhealthy individuals or between the two
groups of diabetic subjects after SO or CO intake.
Regarding oxidative stress, individuals with T2DM
who consumed SO had their levels of glutathione
and oxidized glutathione decreased when compared
to healthy individuals who consumed SO; diabetic
subjects had also their levels glutathione, oxidized
glutathione and superoxide dismutase reduced after
CO intake, when compared to healthy individuals.
Overall, there was no significant difference in
markers of oxidative stress between SO and CO
groups. It is known that T2DM perse leads to
alterations in biochemical parameters and induces
oxidative stress; therefore, this study is inconclusive
about the possible effects of CO regarding changes
in lipid profile or in the endogenous antioxidant
system. In addition, diabetic subjects were older
and some influence in lipid and oxidative stress
profile, may be due the age.






EFFECTS OF COCONUT OIL ON
METABOLIC SYNDROME (Diabetes)

While there is a surge in chronic diseases,
mainly stemming from presence of obesity,
very little preventive cure is available through
western medicine. Type 2 diabetes, hypertension,
cardiovascular disease, and certain cancers are all
chronic conditions, risk for which can be increased
by what is deemed as metabolic syndrome, a
cluster of factors comprising of low levels of HDL,
hyperglycemia, abdominal obesity, hypertension,
and high triglycerides (Nagao and Yanagita.,
2010). Although the pathogenesis of metabolic
syndrome is complex, very little is known about the
underlying mechanisms and successful prevention
and treatment through western medicine. It has
been observed that, in animals (mice models),
consumption of MCT such as those found in
coconut oil may offer enhanced lipid oxidation
and greater energy expenditure. A recent study
suggested that consumption of MCT’s (coconut and
milk) resulted in greater elevation of post prandial
oxygen consumption in healthy men as compared to
LCT (Seaton et al., 1986). Hyperlipidemia, a classic
condition associated with metabolic syndrome is
one of the many leading causes of cardiovascular
diseases and while there are numerous synthetic
drugs available to treat the condition, none come
without the added risk of side effects, sometimes
debilitating and interfering with body processes

-| O Pharma First / December / 2020

and metabolism (Zakaria., et al 2011). It has
been demonstrated that MCT’s could potentially
offer a therapeutic advantage in the treatment of
hyperlipidemia and metabolic syndrome, and in
addition, MCT’s when tested in animal models,
offers promising results as far as improving insulin
sensitivity and type 2 diabetes, both conditions
associated with presence of metabolic syndrome
(Nagao and Yanagita., 2010). Of the many chronic
conditions associated with metabolic syndrome,
waist circumference can be used as an indicator of
abdominal obesity (Assuncao et al., 2009) resulting
in health issues such as type 2 diabetes, certain
cancers, hypertension, and infertility, especially in
women. A recent study investigated the effects of
supplementation with dietary coconut oil in women
who presented with abdominal obesity determined
by their waist circumference. The study population
was provided with either soybean oil or coconut
oil. While reductions in body mass index (BMI)
were observed in both groups, only the women
supplemented with coconut oil presented reductions
in waist circumference. The study concluded that
coconut oil supplementation offered protection
against dyslipidemia, an imbalance of serum lipids
associated both with metabolic syndrome and
abdominal obesity (Assuncao et al., 2009). Liau
et al. (2011) studied the efficacy of VCO in weight
reduction and lipid profile of 20 Malay people.
While no improvements were seen in the lipid
levels, decrease in visceral adiposity as measured
by waist circumference was seen, especially in men.

To be continued



A GREEN
PHARMACEUTICAL
APPROACH

TO FIGHT AGAINST
INFECTIONS &

INFECTIVE AGENTS
PART-1

DR. SHAN SASIDHARAN.
DIRECTOR, RESEARCH& DEVELOPMENT,
PANKAJAKASTHURI AYURVEDIC RESEARCH CENTRE,
THIRUVANANTHAPURAM.

HISTORY AND EVOLUTION
OF MICROBIOLOGY

A BRIEF HISTORY OF MICROBIOLOGY

Microbiology has had a long, rich
history, initially centered in the
causes of infectious diseases but now
including practical applications of
the science. Many individuals have
made significant contributions to
the development of microbiology.

of unseen

microbiological
creatures living
in earth, water, air
and fire.Jain scriptures
describe nigodas which are
sub-microscopic creatures
living in large clusters and
aving a very short life, said
to pervade every part of the
universe, even in tissues of
plants and flesh of animals.

The Roman Marcus
Terentius  Varro made
references to microbes
when he warned against
locating a homestead in the
vicinity of swamps "because

F - 2020 / December / Pharma First -| ]

The existence of microorganisms
was hypothesized for many
centuries before their actual
discovery. The existence of
unseen microbiological life
was postulated by Jainism
which is based on Maha-
vira’s teachings as early

as 6th century BCE.

Paul Dundas notes

that Mahavira asse-

rted the existence



FIG 1: MAJOR MILESTONES IN MICROBIOLOGY
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there are bred certain minute creatures which
cannot be seen by the eyes, which float in the air
and enter the body through the mouth and nose,
thereby causing serious diseases."In The Canon
of Medicine (1020), Abu Ali ibn Sina (Avicenna)
hypothesized that tuberculosis and other diseases
might be contagious. In 1546, Girolamo Fracastoro
proposed that epidemic diseases were caused by
transferable seed-like entities that could transmit
infection by direct or indirect contact or even
without contact over long distances. All these early
claims about the existence of microorganisms
were speculative and were not based on any data
or science. Microorganisms were neither proven,
observed, nor correctly and accurately described
until the 17th century. The reason for this was that
all these early studies lacked the microscope.

Historians are unsure who made the first
observations of microorganisms, but the micro-
scope was available during the mid-1600s, and
an English scientist named Robert Hooke made
key observations. He is reputed to have observed
strands of fungi among the specimens of cells he
viewed. In the 1670s and the decades thereafter, a
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Dutch merchant named Anton van Leeuwenhoek
made careful observations of microscopic
organisms, which he called animalcules. Until
his death in 1723, van Leecuwenhoek revealed the
microscopic world to scientists of the day and is
regarded as one of the first to provide accurate
descriptions of protozoa, fungi, and bacteria. The
major milestones of microbiology are shown in
Fig 1.

After van Leeuwenhoek died, the study of
microbiology did not develop rapidly because
microscopes were rare and the interest in
microorganisms was not high. In those years,
scientists debated the theory of spontanecous
generation, which stated that microorganisms
arise from lifeless matter such as beef broth.
This theory was disputed by Francesco Redi, who
showed that fly maggots do not arise from decaying
meat (as others believed) if the meat is covered to
prevent the entry of flies. An English cleric named
John Needham advanced spontanecous generation,
but Lazzaro Spallanzani disputed the theory by
showing that boiled broth would not give rise to

microscopic forms of life.
p To be continued
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for HIV/AIDS ?
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NEED FOR ANCILLARY
SERVICES FOR EMPOWERING =
PHARMACEUTICAL
MANUFACTURING

B,

<EE

depends on sufficient ancillary facilities
available to comply GMP-GLP guidelines also.
Around 40% of the investments are spent for providing
ancillary facilities as per Schedule M, while starting and
maintaining a Pharmaceutical industry. The Regulatory
conditions for manufacturing a Formulation and API
are to be complied without any laxity to commence
production. We may have budget planning for arranging
Land, Technical & Technological support, Production
and Marketing facilities. But there is no transparent
funding for Ancillary facilities and for their Annual
Maintenance. The amount spent for this unavoidable
purpose can be planned if there is provisions to adopt
them from outer sources.

The Ancillary facilities required for a Pharma Industry
depends on

o The Nature of the Product to be Manufactured,

o The Availability of Basic Amenities like Non Polluted
Atmosphere, Electric power, Water, Transportation,
Calibration and Standardisation of Equipments and
Instruments,

o Common facilities like Reference library, Drugs
testing laboratory, Canteen, laundry

o  Unskilled labourers pool, Maintainance Work shops,
Electrical, Sanitary and Plumbing Contractors
Oxygen and Nitrogen plants, Purified Water supplies
etc.

] 4 Pharma First / December / 2020
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The growth of Pharmaceutical industry largely

A GMP certified Pharmaceutical Manufacturing unit
should have marked areas like

o Materials receiving bay

e Decartoning area,

o  Materials under test,

 Stores for Approved & Rejected Materials

o General Store for Raw Materials, Packing Materials,
Containers and labels.

o Air curtains, Dispensing area, Day stores, IPQC
room, Airlocks,

o Manufacturing area ( Preparation, Filling, Sealing,
labeling and Packing etc together),

o Quarantine store and the Quality control laboratory.

»  Workers Rest room, Dress change room, Records
room, Machine change parts room and

o Technical Personnels Room also are attached to the
built in area needed for a GMP certified firm.

Essential Ancillary facilities must be arranged before
commencing Production. There are some common
facilities needed for any units complying GMP
guidelines. They can be attached to the unit or may be
outsourced with special permission from the Licensing
authority. These additions can be endorsed officially in
the Manufacturing Licence after obtaining NOC from
the Stand-alone unit.

For example, Attaching a Testing laboratory along with
the unit requires Expert Man Power, Space and Huge
investments.

If there is an approved laboratory having NABL/
GLP compliances for giving Fair, Precise and Speedy
Certificate of Analysis to the Manufacturer at a
reasonable fee, this will be highly useful for them.

A High Speed laundry for uniforms,

Clinic with diagnostics testing facilities for periodic
Medical examination,

Private Catering service, Courier and Parcel services,
Government approved Water Treatment Plants,

Sterilization plants, Gas suppliers etc also can provide
Services at the time of need.

These Additional Independent Services can provide
Job and self employment opportunities for many
Professionals in the state and will attract many MSMEs
to start their dream projects with minimum investments.

To be continued.
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— Hypertension
A Silent Killer of

the Common man

ypertension or High Blood Pressure
is a potential hazard affecting most of
our population from infants to elderly
and is now considered as a silent killer.

Blood pressure is the pressure exerted by blood on
the walls of the arteries as it flows through them.
Doctors measure Blood Pressure (BP) in millimeters
of mercury (mm Hg). It has two parts-the Systolic
pressure which is the pressure in the arteries as the
heart contracts and is the top number on a BP reading
and Diastolic, the lower number, represents the BP

when the heart is resting between beats.

] é Pharma First / December / 2020

Alwin Santosh kumar

Symptoms

Once BP reaches about 180/120 mm Hg, it
becomes a hypertensive crisis, which is a medical
emergency. At this stage, a person may have
symptoms like headache, nausea, vomiting,
dizziness, blurred or double vision, nose bleeds,
heart palpitations, breathlessness and should see
the doctor immediately.

In women: High BP is risky during pregnancy,
menopause, and when using birth control pills.

During pregnancy, high BP can be a sign of



e

preeclampsia, a dangerous condition affecting
woman and her unborn baby. Its Symptoms
include: headaches, vision changes, abdominal
pain, swelling due to edema etc.

In teens and Children

Teenagers can develop high BP due to obesity or
some medical conditions like metabolic syndrome,
type 2 diabetes, kidney disease, endocrine disease,
which affects the hormones, vascular disease etc.
They may cause heart — kidney - thyroid problems,
a genetic condition (Cushing’s syndrome) also.

In babies

Newborns and very young babies can have high
BP due to an underlying health condition, such
as kidney or heart disease,with symptoms like, a
failure to thrive, seizures, irritability, lethargy,
respiratory distress etc.

Effects

High BP can affect people with obesity, type 2
diabetes, kidney disease, obstructive sleep apnea,
lupus scleroderma, underactive or overactive
thyroid, congenital conditions, such as Cushing’s
syndrome, acromegaly, or pheochromocytoma.
Consuming a high fat diet, carrying excess weight,
drinking lot of alcohol, smoking tobacco, and the
use of some drugs also increase the risk.

Diagnosis

Using a manual sphygmomanometer with a
stethoscope. This has a pressure cuff that they put
around the person’s arm. BP can fluctuate according
to the time of day, when a person feels anxiety or
stress, after eating.

Additional tests

e Urine and blood tests, for underlying problems,
such as a urine infection or kidney damage.

o Exercise stress test/ TMT: A Doctor will
measure a person’s BP before, during, and after
using a stationary bicycle or a treadmill to
assess the heart health.

e Electro Cardio Gram (ECG): An ECG tests
electrical activity in the heart to see the changes
in future. Results might show that coronary
artery disease is developing or that the heart
wall is thickening.

o Holter monitoring: For 24 hours, the individual
carries an ECG portable device that connects
to their chest through electrodes. This device
gives an overview of BP throughout the day.

e Echocardiogram: Ultrasound waves show the
heart in motion to detect problems, such as
thickening of the heart wall, defective heart
valves, blood clots, and excessive fluid around
the heart etc.

Continued in page no 20
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( Pharma Quiz Answers )
1. Acquired Immune Deficiency Syndrome 7. Two types , HIV-1 and HIV-2.
2. Retroviruses 8. By PCR testing for HIV RNA or DNA, or Testing
3. 1981 at USby CDC for p 24 antigen.
4. 11 years 9. Highly Active Anti Retroviral therapy (HAART)
5. Acute infection, Clinical latency and AIDS using Tenofovir, emtricitabine and raltegravir
6. Kaposi's sarcoma 10. RV 144 )
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Hypertension

A Silent Killer of

the Common man

Risk factors

Age: The risk increases with age because the
blood vessels become less flexible.

Family history and genetic factors: People who
have close family members with hypertension
are more likely to develop it.

Obesity and overweight: Obese/ overweight
People are more likely to develop high BP.

Physical inactivity: A sedentary lifestyle
increases the risk.
Smoking: When people smoke, the blood

vessels narrow, and BP rises. Smoking also
reduces the blood’s oxygen content, so the
heart pumps faster to compensate. This, too
increases BP.

Alcohol intake: Drinking lot of alcohol
increases the risk of BP and its complications,
such as heart disease.

Diet: A diet that is high in unsaturated fat and
salt increases the risk of high BP.

High cholesterol: Over 50% of people with
high BP have high cholesterol. Consuming
unhealthful fats can contribute to a buildup of
cholesterol in the arteries.

Mental stress: Stress can have a severe impact
on BP, especially when it is chronic. It can
occur as a result of both socioeconomic and
psychosocial factors.

Stress: Persistent stress can lead to high BP, and
it may increase the risk of unhealthful choices,
such as smoking.

Diabetes: High BP often occurs alongside
type 1 diabetes. Following a treatment plan to
manage diabetes can reduce the risk.

Pregnancy: High BP is more likely during
pregnancy due to hormonal changes.
Hypertensionisalso asymptom of preeclampsia,
a potentially severe placental disorder.

Sleep apnea: People with sleep apnea
momentarily stop breathing while they sleep.
Experts say there are links with hypertension.
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Continued from page no. 17

Control of High B P

Treatment is selected based on how high the BP is &
the risk of cardiovascular disease or a stroke.

Commonly used drugs

1) Angiotensin Converting Enzyme inhibitors
(ACE) block the actions of some hormones that
regulate BP, such as angiotensin II. Angiotensin II
causes the arteries to constrict and increases blood
volume, resulting in increased BP.

2) Calcium channel blockers (CCBs) decrease
calcium levels in the blood vessels. This will relax
the vascular smooth muscle, causing the muscle
to contract less forcefully, the arteries to widen,
and BP to go down. CCBs are not suitable for
people with a history of heart & liver disease or
circulation issues.

3) Thiazide diuretics help the kidneys get rid of
Sodium and Water. This lowers blood volume and
pressure. People taking thiazide diuretics should
have regular blood and urine tests to monitor their
blood sugar and potassium levels.

4) Beta-blockers are prescribed when other
treatments have not been successful .They slow
the heart rate and reduce the force of heartbeat,
causing a drop in BP. Beta-blockers are indicated
when there is a hypertensive crisis.

5) Renin inhibitors: Renin is an enzyme produced
by the kidneys. It helps produce a hormone that
narrows blood vessels and raises BP. Reducing
this hormone causes the blood vessels to widen
and BP to fall.
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Norfloxacin

orfloxacin is an antibiotic comes under

‘ \ ‘ fluoroquinolones  including  ciprofloxacin,
levofloxacin, and ofloxacin. It works by
blocking DNA gyrase enzyme, which is responsible
for production and repair of bacterial DNA, thereby
kills the bacteria and prevents worsening of infection.
It is used to treat infections caused by gram-positive
and gram-negative bacteria like Enterococcus faecalis,
Staphylococcus aureus, Staphylococcus epidermidis,
Staphylococcus saprophyticus, Streptococcus agalactiae,
Staphylococcus saprophyticus, Streptococcus agalactiae,
Citrobacter freundii, Enterobacter aerogenes, Entero-
bacter cloacae, Escherichia coli, Klebsiella pneumonia,
Neisseria gonorrhoeae, Proteus mirabilis, Proteus

vulgaris, Pseudomonas aeruginosa, and Serratia
marcescens. FDA approved norfloxacin in October
1986.

Major Side effects are nausea, stomach cramps, dizziness,
headache, abdominal pain, diarrhea, abnormal heart
beats, and photosensitivity (sun sensitivity).

Fluoroquinolone class of antibiotics, has been associated
with tendinitis and even rupture of tendons, particularly
the Achilles tendon. Many antibiotics can alter the
normal bacteria in the colon and encourage overgrowth
of a bacterium responsible for the development of
inflammation of the colon. Patients who develop signs
of pseudomembranous colitis after starting norfloxacin
(diarrhea, fever, abdominal pain, and possibly shock)
should contact their doctor immediately.

Fluoroquinolones have neuromuscular blocking activity
and can worsen muscles weakness in individuals with
myasthenia gravis. They also worsen low blood glucose
levels when combined with sulfonylureas .

GR®IM odl.

DOSAGE

Uncomplicated urinary tract infection: Take 1 tablet by
mouth every 12 hours for 3 days, Complicated urinary
tract infection: Take 1 tablet by mouth every 12 hours
for 10 to 21 days.

For infections caused by E. coli, K. pneumoniae, or P.
mirabilis only. Take 1 tablet by mouth every 12 hours for
7 to 10 days.

Prostatitis: Take 1 tablet by mouth every 12 hours for 28
to 42 days.

Gonorrhea: Take 2 tablets by mouth as one single dose.

Interactions: It should be used with caution with
medications like caffeine, clozapine, ropinorole,
cyclosporine, theophylline, and tizanidine because
norfloxacin can slow down breakdown of these
medications in and increase their levels in the body. It
should be separated from aluminum and magnesium
containing antacids, sucralfate, and multivitamins
because they can lower absorption of norfloxacin and
reduce its effectiveness. They should be administered 2
hours before norfloxacin. Norfloxacin can increase the
risks of bleeding and bruising, when used with warfarin.

Norfloxacin is available as Tablets of 400 mg
Store norfloxacin tablets between temperatures of 15 C -

30 C (59 F - 86 F), in a tightly closed container.
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33L. Application of provisions to Government departments.
The provisions of this Chapter except those contained
in section 33K shall apply in relation to the manufacture
for sale, sale or distribution of any ASU drug by any
department of Government as they apply in relation to
the manufacture for sale, sale or distribution of such
drug by any other person.

33M. Cognizance of offences.

(1) No prosecution under this Chapter shall be
instituted except by an Inspector [with the previous
sanction of the authority specified under sub-section
(4) of section 33G].

(2) No Court inferior to that [of a Metropolitan
Magistrate or of a Judicial Magistrate of the first class]
shall try an offence punishable under this Chapter.

33N. Power of Central Government to make rules

(1) The CG may, [after consultation with, or on the
recommendation of, the Board] and after previous
publication by notification in the Official Gazette, make
rules for the purpose of giving effect to the provisions
of this Chapter:

Provided that consultation with the Board may
be dispensed with if the CG is of opinion that
circumstances have arisen which render it necessary
to make rules without such consultation, but in such
a case, the Board shall be consulted within six months
of the making of the rules and the CG shall take into
consideration any suggestions which the Board may
make in relation to the amendment of the said rules.

(2) Without prejudice to the generality of the foregoing
power, such rules may

(a) provide for the establishment of laboratories for
testing and analysing ASU drugs.

(b) prescribe the qualification and duties of Government

o« Drugs

Salient features of The Drugs & Cosmetics Act 1940

PART - 17
Adv. BIPIN. J.

Analysts and the qualifications of Inspectors;

(c) prescribe the methods of test or analysis to be
employed in determining whether any ASU drug is
labelled with the true list of the ingredients which it is
purported to contain;

(d) specify any substance as a poisonous substance;

(e) prescribe the forms of licences for the manufacture
for sale of ASU drugs, [and for sale of processed ASU
drugs,] the form of application for such licences, the
conditions

subject to which such licences may be issued, the
authority empowered to issue the same and the fees
payable therefor [and provide for the cancellation or
suspension of such licences in any case where any
provision of this Chapter or rules made thereunder is
contravened or any of the conditions subject to which
they are issued is not complied with]

(f) prescribe the conditions to be observed in the
packing of ASU drugs including the use of packing
material which comes into direct contact with the
drugs, regulate the mode of labelling packed drugs
and prescribe the matters which shall or shall not be
included in such labels

(g) prescribe the conditions subject to which small
quantities of ASU drugs may be manufactured for the
purpose of examination, test or analysis;

(gg) prescribe under clause (d) of section 33EE the
colour or colours which an ASU drug may bear or
contain for purposes of colouring;

(gga) prescribe the standards for ASU drugs under
section 33EEB

(ggb) prescribe the records, registers or other
documents to be kept and maintained under section
33 KB; and

(h) any other matter which is to be or may be prescribed
under this Chapter.
To be continued
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tis a wellknown remedy in Homeopathy obtained
from the plant Atropa belladonna of Solanaceae
family. Its different dosage forms like Mother
Tincture, Dilutions, Pills and Biocombinations are
available in the market. The plant is also called Deadly
Nightshade. Belladonna is prepared from whole plant
when it is beginning to flower. It is used in ointments
that are applied to the skin for joint pain, pain along the
sciatic nerve, and general nerve pain. Belladonna is also
used in plasters (medicine-filled gauze applied to the
skin) for mental disorders, inability to control muscle
movements, excessive sweating, and asthma.

CONSTITUTION

Suitable to plethoric (having excess of blood) individuals
disposed to inflammations with red, congested, hot face
and those prone to glandular swellings.

ACTIONS

Main action is on the nervous system to treat active
congestion, excitement, mania, delirium, delusions,
twitching, convulsions and pain. Then on the vascular
system to use it for hot, red skin, flushed face and
throbbing in the carotids.

Usage- Its usage in various complaints are given in brief:

1. MENTAL ILLNESS- to treat problems like fears, violent
behaviour and mania. Individuals will have fear of
animals, dogs, wolves, rats, fear of death, of ghosts and
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imaginary things. Their face gets hot, red with injected
eyes and protruding, pupils with violent pulsation of
carotids during violent attacks. The head also gets hot
with wild staring pupils. Along with this, restlessness,
jumping up and down is present.

2. MENINGITIS- To treat inflammation of the meninges
(the protective membranes that covers the brain and
spinal cord), with symptoms like flushed face, hot head
with dry heat in body. They also are drowsy with scanty
urine and nausea.

3. HEADACHES AND MIGRAINE- Useful against different
types of headaches including migraine, sinus headache,
tension headache, congestive and blood pressure related
headache. People will complain of throbbing, pulsating,
congestive pain especially in the temporal region (side
region) of head. They have intense, violent pain in the
head with a sensation as if it would burst. Headache
comes on suddenly, lasts indefinitely and ceases
suddenly. They also feel fullness and heat in the head
with sensation as if whole blood has rushed to head.
Along with headache there is heat and redness of face,
eyes with throbbing carotids. Occasionally nausea and
dizziness also may appear with the above symptoms.

4. VERTIGO- Useful for with a feel as if everything is
turning around in a circle, with rush of blood to head.
They also feel pulsations in the head, dimness of vision
and nausea along with vertigo.



5. EYE COMPLAINTS MENTIONED ABOVE ARE TREATED USING

THIS MEDICINE. Conjunctivitis, in the early stages to
reduce inflammation of conjunctiva by controlling, the
redness and lachrymation of eyes. The symptoms of eye
itching, lachrymation, burning, smarting in the eyes and
intolerance to light etc are also cured.

Pain in Eyes- movement of eyes and light exposure
worsens the pain, which may be pressive, shooting,
stinging in nature. It tends to spread to the head and
heat in the eyes is also felt.

Photophobia - when one cannot tolerate light, with
a pressing pain in the eyes and head and the person
prefers to be in a dark room.

Diplopia (Double Vision)- when the objects seems
double and seems crooked or seem to revolve. Pain in
eyes with double vision may also be seen as shooting,
aching or stinging type. Other symptoms include
sensitivity to light, dryness and heat in eyes.

Keratitis - with congested eyes, heat and pain, which are
sharp, shooting in nature many times with Photophobia.
Dry Eyes-for treating dry eyes with pain in the eyes,
itching, redness and sand-like sensation, along with
burning.

6. EAR COMPLAINTS- Pain in ear from infections,
inflammations, otitis media and otitis interna can be
corrected with its use. Pain may worsen from chewing

and from least noise with roaring, ringing or humming
noises in ear.

7. FOR MUMPS- when there is swelling of parotid gland,
with violent pains- may be shooting, tearing or stitching

type.
8. THROAT COMPLAINTS

For Sore Throat and Tonsillitis- In acute cases, as
a first-aid remedy, to reduce marked pain in throat
which worsen on swallowing food and also on empty
swallowing. The throat appear red, shiny, sore, swollen
and the tonsils are also bright red, enlarged, swollen,
inflamed, with heat and burning sensation in the throat.
in throat with dry and scraping sensation

Laryngitis -The symptoms are hoarseness of voice,
feeble voice, rough voice, husky voice, dry cough with
occasional spells of suffocation. Pain in larynx when
talking also appears along with dryness in throat.
Cough -To treat dry, short, rough, hollow, hacking
cough. There is a tickling sensation in the throat along

with coughing day and night. Throat gets dry, raw, red,
sore and inflamed. It works well against spasmodic
cough with vomiting and allergic cough due to dust in
the air.

9. ABDOMINAL COLIC- for abdominal pain that is shooting,
cutting, pressing, gnawing, gripping, pinching, flatulent
type. The pain starts from one place in abdomen and
spreads over larger portion of it. Tenderness and burning
in abdomen attends to it. Pains appears suddenly and
there is worsening of pain when walking. It gets better by
stooping forward. Children with bellyaches are greatly
helped by this remedy when they lie on their belly for
colic relief.

10. URINARY PROBLEMS- 1t is indicated for retention of
urine, urinary tract infections (UTI) and bedwetting.
Other indications include urinary infections, cystitis,
UTI with stinging, burning pains along with frequent
urine. Urine is scanty, passes in a feeble stream and
sometimes is blood stained in addition to being painful.

It is also effective against bed wetting, works well
both for bed wetting in day or night time during sleep.
Restlessness during sleep is also marked where it is
implied.

11. SKIN ISSUES- For marked redness of the skin with or
without eruptions. Heat and dryness of skin presents
along with redness. Also for boils with extreme redness
and swelling.

12. FEMALE DISORDERS- like dysmenorrhea (painful
periods), uterine prolapse, profuse periods of Females.
For treating menstrual cramps with bright red bleeding
with pain in back and from hip to hip is also there in
case of painful periods. And for prolapse of uterus with
bearing down pains as if everything would come out
from vulva is a guiding feature which is felt on lying
down and in the morning, and is relieved by standing
and sitting erect. Along with this, fullness, and burning
in uterus is also felt. Mostly menopausal women with
prolapse of uterus are helped by this medicine. Lastly,
it works well in cases where there is heavy, gushing,
offensive bleeding during periods.

13. FEVER- Use of Belladonna in fever are marked with
heat in the body,head and face plus dry, hot skin, severe
Headache without any Thirst for water.

DOSAGE- Belladonna can be used both in low and high
potencies. Its frequent repetition is recommended in
acute cases of illness.
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Lisie Heart Institute @pol@ea]s)am). 2008 AIGauow01@3
GAWO: GROTV 210GHH0 HaIBlWa OO CMH®I@ICIC3
4000 interventional cardiac procedures
surgeries ®aldm®) &)soo® @3y Total arterial bypass
surgery@o - Heart transplantation wM(@(&l@©)0
CHO8OMI031200] MAaileswosN) MSOBIV®.

@R W) al(@ID]OBl  (a1WOIM mﬂgdo@g}@aggceauﬁ
Anaesthesia, Cardiac Anaesthesiology, Cardio Thoracic
Surgery, Cardiology, Pulmonary Medicine, Critical
Care Medicine, Dentistry, Dermatology, Diabetology,
Emergency Medicine, ENT, Gastroenterology,
Nephrology, Neurology, Neurosurgery, Obstetrics
& Gynaecology, Orthopaedics, Urology, Radiology,
Medical Social Work, Oncology, Pain & Palliative,
Pathology, Gastrointestinal Surgery, Ophthalmology
ag)amlaioem. mailseom Cardiac Anaesthesiology i)
a] omess avyileeal aggano aleile Cardio thoracic
oMad @M. RMOGE AWM  Wla|od5eamglcd
QIBaHo GO0 &)osm® 50,000 outpatients, 5,000
inpatients ag)@mam).

©®20W

& cardiac
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DAIlS)HOM (alWIM @RYCOIMNY QIlBJIBLIOTVY G (B6BBUY
@069 |0 AUWIEM.
Lisie College Of Nursing
Lisie School Of Nursing
Lisie College Of Pharmacy
Lisie School Of Paramedical Science
Lisie College Of Allied Health Sciences.
Lisie Heart Institute

1000 GMIANGHBIBS MV  @RYUI@IVICE 18
operation theatres, 21 dialysis units, 11 intensive care
units, coronary care unit aganlai@mens. Medical
Council of India bpss Junior -Senior House Surgency
P88 @ponI1do00, National Board of Examinations
afllailw ald)a&glod M@ an DNB training agyavilal
o maflosw)ens. 24X7 Emergency services, Dialysis,
Radiology and Imaging, Pharmacy, laboratory services
®SEEl TVDH0L6EBSB)0 LIRLA06N).

0D MINOaIMOIeLl  ¢enIddAW  80af  (SEYIa
2132003 Archbishop Mar Antony Kariyil, allad
af) &l 510l (savgl Rev. Fr. (Dr.) Paul Karedan ons
631 8 afludlay aly6@1eg06m. Fr. Paul Karedan @ wo)ai(@
W@odg0o. Dr. Babu Francis, e#auwlee@d avyateng)o Fr.
Jery Njaliath, Fr. Shanu Moonjely, aganlaid @eavlavg
W@ WOoBEa00)@06M. 125 8080 GalOSEEBYIN GG
@00)PS MLoCLINo @RETINEOIB0 AIEYIM ANRIAUMHHO
©)o D AULO0AIMODD GLIOGHITNO MILINDOODT]GLIHs)
VRO @PRGEANIVI(@o al@l(Woailen)am).

Address
Lisie Hospital,
Lisie Hospital Rd, North Kaloor,
Ernakulam, Kerala 682018
Phone :0484 — 2402044
e-mail: contact@lisiehospital.org



ADVANCED DIAGNOSTIC TOOLS IN
MODERN MEDICINE- PART-6

PU?SITR\UN EMISSION
TOMOGRAPHY (PET)
SCANNING

Positron Emission Tomography (PET)

is a functional imaging technique

using radioactive substances known as

radiotracers to visualize and measure
changes in metabolic processes, and in other
physiological activities including blood flow, regional
chemical composition, and absorption. PET is a medical
scintillography technique used in nuclear medicine.
A Radiopharmaceutical - a radioisotope attached to a
drug is injected into the body as a tracer. Gamma rays
are emitted and detected by gamma cameras to form a
three-dimensional image, in a similar way that an X-ray
image is captured. PET scanners can incorporate a CT
scanner and are known as PET-CT scanners. PET scan
images can be reconstructed using a CT scan performed
using one scanner during the same session. PET uses
small amounts of radiotracers or radiopharmaceuticals,
a special camera and a computer to evaluate organ and
tissue functions.

Common Uses : PET and PET/CT scans are done to:

o Detect cancer and/or make a diagnosis, determine
whether a cancer has spread in the body, assess the
effectiveness of treatment, determine if a cancer has
returned after treatment, evaluate prognosis, assess
tissue metabolism and viability.

o Determine the effects of a heart attack myocardial
infarction on areas of the heart, identify areas of the
heart muscle that would benefit from angioplasty or
coronary artery bypass surgery.

e Evaluate brain abnormalities, such as tumors,
memory disorders, seizures and other central

nervous system disorders including Alzheimer’s
disease, depression, epilepsy, head trauma and
Parkinson’s disease, map normal human brain and
heart function. PET scans show metabolic changes
occurring at the cellular level in an organ or tissue to
diagnose disease at the beginning stage.

Ordinary X-ray exams create an image by passing X-rays
through the body. Nuclear medicine exams a radio
tracer which is injected into blood, swallowed or inhaled
as a gas. The material accumulates in the area of the
body, where it gives off a small amount of energy in the
form of gamma rays. Special cameras detect this energy
and, with the help of a computer, create pictures that
offer details on the structure and function of organs and
tissues. When detected by a PET scanner, the tracers
help to see how well the organs and tissues are working.
A PET scan is an outpatient procedure and the patient
can go after the test is finished.

Procedure

Wear a hospital gown, remove all jewelry. Wait for an
hour before the scan begins. The scan can last from 30
to 45 minutes. This involves lying on a narrow table
attached to a PET machine, which looks like a giant
letter “O The table glides slowly into the machine to
do scanning. Need to lie still during the scan and to
hold breath for several seconds. May hear buzzing and
clicking noises during the test. When all images have
been recorded, can slide out of the machine to complete
the test.

Since radioactive material remain the body for about
12 hours, limit contact with both pregnant women and
infants during this time. Drink plenty of fluids to flush
the tracers out of the system. Generally, all tracers leave
body after two days. A specialist will interpret the PET
scan images and share the information with the doctor.
The results are usually ready within two days.
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@oelepigomioal  @®1TVH: 186N 20
Baog @YEOIWY (a1 MAO6M 08O A1LI0
oo @olnan INSOMNIA. &)s#e ool
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ao MIgymailwo ©mMeoY] ®6leande. @RYYaIw1d3
3 sl @3 3 200V AU  MIBYAN @6
CHRONIC INSOMNIA.

@palo® Primary, Secondary ag)anleBam®io @ o0o®]
©18900. Primary Insomnia @6 (alc® 8 @QYCOIN} (al
W MmO o Hoemlel. Secondary Insomnia @REOWY
laldmesud myelendo (Asthma, Depression, Arthritis,
Cancer, or Heartburn), caizm, 20)am, 28} 2al@@owo
QAUSICWO D6MEBIHI0.

9@ 6mM 608 0D

Primary Insomnia ©a16gam)88 ago@®:1e)jo VoAl
O®1@  MIMMYNRBOH)aN  20MAVld:avomdgo @) I00
6MYENMBO M) MM @ . RBI: E@IFIT Moo, AVINEI0 BIQo,
@RS)Om IaW)Alewowo, ailaiDadGRd2IMo, Glald
©OMOO U} 0.

H)S00®, 21}012)88 W0eNJo, HAIFajo, al)S, PO BH TVA
VOGS AlE)aD 29Qo, alal] @0Qo, &S} @3 TV
o sTail, &my)158, GandeMm OalGWIWo af)MIAIW)o.

Secondary Insomnia @6 20M V1S @YBOINY (alUdM
@380V MIEOW, DHHMO o) MU0 @peIG ]
@330 AOMAVIBEOOWO  af) MUY B9) alEGWO
W9 22l AO}AN) & B)0 &0 OEM M &) N). d>) SO
@AM ®RD, HSJOMEAUBM, Ca0d@ER06M Ay ®IWOMo
(96)(6)@00@1&5,mgg@@GQ@ML&@%OC@&&;@),@OL@’]
Oleel 2BV ENA0)IN)al@WIN0, aljdalell, 210V,
®0afl @RAlC®IaIcINo agalaIW)o.

D)0 @YEOIWY (alWMEBUW: M(®1,ms1eno, o)
@ldmaicdlene minloo 20N} H$1EHIMN  @EOW]
®»sleljo DO &S)om 20MaVle: 0ololae eniyav]
D) S)MBOHNIMM). aldh@ MP)AUM DOHNo ™) 6331,
wolo ®8A2W)o, BOBMENIOQI0, @R(WERLW)o @)
Blo @PAI@ AIeIW)o.
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86O 0G0 GlaITVo alPHHMNBZ VOLHO ALV D
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Chronic Insomnia 98801888 0ilW0BalG1GUDIWM & U3
@9)eWaHo, R1al®oT® V08 Ao)comenz a0QaBa)o,
ayel 9o ssomla Behavioral Therapy, @o)am @) sesi]
walw)o MAG3UWIHN)0.
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TOP RATED

PHARMACY COLLEGES
IN SOUTH INDIA
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DEVAKI Amma Mmon;;Lw
GE OF PHARMAC

Devaki Amma Memorial College of Pharmacy,
Under Devaki Amma Memorial Trust has started in 2003
with the B Pharm course. In 2009, the M Pharm course was
commenced with the approval of AICTE, Pharmacy Council
India, Government of Kerala. The College is affiliated to Kerala
University of Health Sciences (KUHS). This Self Financing
institution is situated near University of Calicut at Chelembra
in 5 acres of land.

The Pharmacy College offers D.Pharm, B.Pharm (Full
time & Lateral), M.Pharm (Pharmaceutical Chemistry,
Pharmaceutical Analysis, Pharmaceutics and Pharmacology)
and Pharm D programmes.

The College has high class facilities like Classrooms,
Laboratories, Workshops, Instrument Rooms, Computer
Lab, etc. The Library is with hundreds of books of national
& international authors and publishers. It also subscribe to
many reputed print and electronic Journals. Other facilities &
amenities available include wifi- internet, Sports and cultural
activities, Transportation, Hostels, Healthcare, Cafeteria etc.

Admission Procedure

Candidate applying for B.Pharm and Pharm D should have
passed the 10, +2 or equivalent exam with Physics and
Chemistry as compulsory subjects and Biology/ Maths/
Biotechnology/ Computer Science from a recognized board
with 50% aggregate marks in three subjects.

The college also gives admission to B.Pharm lateral entry on
the basis of D.Pharm degree examination with 50% marks in
aggregate.

For getting admission to M.Pharm course, Candidates must
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DEVAKI AMMA MEMORIAL COLLEGE OF
PHARMACY- CHELEMBRA, MALAPPURAM

have a B.Pharm. Degree from any recognized Board/ University
with not less than 50% of the maximum marks. Selection of
M.Pharm. Courses are done on the basis of marks scored in
GPAT.

Admission to the UG courses is done on the basis of marks
scored in the common entrance examination.

Key Points:

5% relaxation marks are given to all SC/ST candidates.
Candidates of Home State are given preference.

Candidates who have passed his/her qualifying examination
from outside Kerala shall produce the certificate of equivalency
of qualifying examination KUHS.

Steps to apply:

Candidates shall visit the official website of the college and
click on the link given for online application.

Candidates have to fill up the form by filling all the information.
Upload a recent passport size photograph and scanned
signature, Pay the fee through Debit/ Credit Card/ Net Banking
or through e-challan. After complete submission along with
the application fee, take a print out of the application form
and fee receipt for future reference. Check the list of selected
candidates published in the college

Address

Devaki Amma College of Pharmacy

Chelembra, Pulliparamba PO

Malappuram Dt. 673634,

Kerala . Ph : 0483- 2891623.
info@devakiammamemorialcollegeofpharmacy.com
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Compiled by P. Akshay

DECEMBER

In order to give awareness to the general Public regarding some
health hazards facing the World, The World Health Organization
and its related organizations are observing health days every
tear, Let us know some of them for empowering our knowledge
on the global problems to live healthy.

/December 1: World Aids Day )

Founded in 1988, World AIDS Day was the first ever global
health day.

World AIDS Day gives an opportunity for people to unite in the
fight against HIV, to show support for people living with HIV, and
to commemorate those who have died from an AIDS-related
iliness. Globally, there are an estimated 38 million people who
have the virus. Despite the virus only being identified in 1984,
more than 35 million people have died of HIV or AIDS, making
it one of the most destructive pandemics in history.

World AIDS Day reminds the public and government that HIV
has not gone away — there is still a vital need to raise money,
increase awareness, fight prejudice and improve education.This
Day is an opportunity to show solidarity with the millions of
people living with HIV worldwide, by wearing an HIV awareness
\red ribbon. y

( )

December 2: World Pollution Prevention Day

Pollution is the introduction of contaminants into an environment
that causes instability, disorder, harm or discomfort to the
ecosystem i.e. physical systems or living organisms. Pollution
can take the form of chemical substances or energy, such as
noise, heat, or light. According to a study - Water pollution
causes approximately 14,000 deaths per day, mostly due
to contamination of drinking water by untreated sewage in
developing countries. There is a immediate need for potential
pollution prevention and waste minimization techniques. When
Wastes are reduced or eliminated, substantial economies
can be realized by reduced expenditures for pollution control
equipment, and lower treatment and disposal costs. To carry
forward the awareness and the message, World Pollution
Prevention Day is observed annually on every December?.

(December 3: International Day For Disabled Persons

N

AN

MOST I
IMPORTANT

THE
MONTH IR

~

An estimated one billion people living with disabilities
worldwide face many barriers to inclusion in many key aspects
of society. As a result, people with disabilities do not enjoy
access to society on an equal basis with others, which includes
areas of transportation, employment, and education as well as
social and political participation.

The right to participate in public life is essential to create stable
democracies, active citizenship and reduce inequalities in
society.

International Day of Persons with Disabilities falls on the 3rd of
December each year, with the aim of promoting empowerment,
and helping to create real opportunities for people with
disabilities. This enhances their own capacities and supports
them in setting their own priorities. Empowerment involves
investing in people in jobs, health, nutrition, education, and
social protection. When people are empowered they are better
prepared to take advantage of opportunities, they become
agents of change and can more readily embrace their civic
responsibilities.
J
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