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“Doping”:

Although attempts to enhance athletic performance are probably much older, the
word “doping” was first mentioned in 1889 in an English dictionary. It described
originally a mixed remedy containing opium, which was used to “dope” horses.
“Dope” was a spirit prepared from the residues of grapes, which Zulu warriors used
as a “stimulant” at fights and religious procedures and which also reportedly was
called “doop” in Afrikaans or Dutch. Later, the meaning of “dope” was extended in
a broader sense to other beverages with stimulating properties. The expression
was introduced into English Turf Sport about 1900 for illegal drugging of
racehorses.

The origin of the term doping is controversial, but it seems to have come from a
South African dialect. For the Boers, it means an infusion used in religious
Festivities the “doop.” And according to Burstin, during the construction of the
North Channel in Amsterdam, workers used the term Doopen when referring to
increasing their capacity to work. In 1889, the term doping appeared in an English
dictionary, meaning “a drug used to stimulate horses.” From the horses in the
hippodrome, the term soon began to be applied to people in the stadiums. The
modern definition of doping, as used by the World Anti-Doping Agency (WADA) in
2000, 1s any substance or method that (a) is used to increase the performance of
an athlete, (b) is harmful to the health of the athlete, or (c) is against the values of
the game. When two of these three conditions are present, a substance or a
method may be banned by inclusion in the “List of Forbidden Substances” of the
WADA.

Definition of doping:

* The use of a substance (such as an anabolic steroid or erythropoietin) or
technique (such as blood doping) or technology to illegally improve athletic
performance.

* 1933 Beckmanns Sport Lexikon

Doping, the use of stimulating (performance enhancing) agents, which shall
push the athlete beyond his/her normal limits of performance.

* 1977 German Association of Sport Physicians (Deutscher Sporta tztebund)
Doping is the attempt at unphysiological enhancement of performance of

an athlete by application (intake, injection or administration) of a doping
substance by the athlete or an assisting person (e.g. team leader, coach,
physician, nurse or physiotherapist) prior to a competition and, for the
anabolic hormones, also during training.

* 1988 International Olympic Committee

Doping is the use of substances from the prohibited classes of agents and
the use of prohibited methods.

* The administration to or the use by, a competing athlete of any substance
foreign to the body or any physiological substance taken in abnormal
quantity or by an abnormal route of entry into the body, with the sole
intention of increasing in an artificial and unfair manner his performance in
competition. - (Houlihan 1999: 130)

* The modern definition of doping, as used by the World Anti-Doping Agency



(WADA) in 2000, is any substance or method that (a) is used to increase the
performance of an athlete, (b) is harmful to the health of the athlete, or (¢)
is against the values of the game.

GENETIC DOPING:

The World Anti-Doping Agency (WADA) defines genetic doping as “the non-
therapeutic use of genes, genetic elements, and/or cells that have the capacity
to enhance athletic performance”. Genetic doping is used to explain the
potential misuse of gene therapy as a performance-enhancing agent (18). The
problem of genetic doping was discussed for the first time in 2001 Commission
of International Olympic Committee (IOC) that argued the use of gene therapy
in sports. In addition, WADA discussed genetic development in sports at Cold
Spring Harbor in New York and included the gene doping in 2004 WADA
prohibited list and World Anti-Doping Code. Both the WADA and the
International Olympic Committee (IOC) have expressed some topics about the
possibility of genetic doping in sports.

Accordingly, the method of genetic doping has been included in the list of
illegal classes of substances and prohibited methods. In the latest updated of
prohibited list of WADA (2010) the transfer of cells or genetic elements (e.g.
DNA, RNA, Peroxisome Proliferator Activated Receptor 6 [PPARS] agonists [e.g.
GW 1516] and PPARJ-AMP-activated protein kinase [AMPK] axis agonists [e.g.
AICAR]) and the use of pharmacological or biological agents are prohibited.
Genetic doping may be an enticing method for athletes to enhance
performance because current technology does not detect genetic doping in
humans. Since an actual gene is added to the body, It is nearly
indistinguishable fuom naturally occurring genes. This is unlike traditional
doping methods, which are detectable when a desired substance or hormone

is added to the body. Genetic doping causes the body to naturally produce
desired substances. Not only are the genetic changes nearly undetectable, but
they are also permanent. If an athlete was enhanced by genetic doping, she
would not have to worry about obtaining drugs or steroids, storing them,
hiding them, taking them routinely, suffering side effects, or testing positive in
blood and urine tests. Athletes could implement genetic doping in a variety of
ways. Some athletes with injuries in a particular part of the body might use
genetic doping to promote muscle growth in order to speed healing and repair
damaged muscles. Others might use it to strengthen a muscle they consider
weak, thus creating an advantage over others who have untreated

weaknesses. Athletes desiring to enhance performance by increasing their
number of red blood cells might choose to inject themselves, not with EPO
itself, as in the past, but with the gene that produces the EPO, causing the
body to naturally produce more red blood cells.

WADA held the Banbury Conference in New York in 2002 specifically to discuss
the issue of Genetic doping. The conference was attended by leaders in both
sports and science. Richard W. Pound, WADA’s president, believes that being
proactive, rather than reactive, regarding genetic doping is imperative. The
conference thus aimed to enhance awareness of genetic doping and to
disseminate information between scientists and members of the sports world,
with the overarching goal if preventing genetic doping. As a result, genetic



doping made its debut on WADA's 2003 Prohibited List of Substances and
methods.

In 2004, WADA also formed a genetic doping panel composed of five of the
top researchers in various fields of genetics . The panel advises WADA’s
Health, Medical and Research Committee to provide the committee with
current information on advances in Genetic doping. WADA is currently
sponsoring a number of projects aimed at the detection of genetic doping. For
instance, WADA has engaged the very individuals who created genetic therapy
to find a way to detect it in genetically doped athletes. In collaboration with
the Karolinska Institute and the Swedish Sports Confederation, WADA in
December of 2005 held a workshop referred to as the Stockholm Symposium.
The workshop announced the Stockholm Declaration on Gene Doping, which
makes recommendations regarding procedures, progress, and educational
goals.

Risks of Gene Doping:

The aspect of gene therapy that causes the most concern is the known and
unknown health risks. It is not possible to know the results of using gene
therapy for healthy people. It is very likely that it would bring a lot of health
problems.

Artificially increasing EPO levels in healthy people will increase the amount of
red blood cells and therefore viscosity, which in turn will increase the risk of
heart attack and paralysis. As the blood thickens, it will become difficult for the
body to successfully pump blood to all tissues of the body, causing clots
wherever vessels cannot compensate for this increased density. It is possible
that unknown EPO users also use blood thinning drugs, which can lead to

other health problems.

The use of a gene for IGF-1 or removal of the gene for myostatin causes
differentiation in the muscle. The muscles would likely become
disproportionately strong and pulling on surrounding tendons and bones that
might cause tears or fractures.

Integration of viral vectors into the host genome carries the risk of insertional
mutagenesis. Abnormal regulation of cell growth, toxicity from chronic over-
expression of the growth factor and cytokines, and malignancy are all
theoretically possible dangers.

TECHNOLOGICAL DOPING:

The future already has an undeniable grasp on sports: every year, the latest high-
tech breakthroughs are used to technologically improve and enhance sports
equipments and materials and having certainly not, of course, the aim of cheating!
Technological doping is no longer about improving the athlete’s performance but
improving the performance of his equipment — usually a mechanical device — using
hidden technological devices.

Technology doping is defined as “the practice of gaining a competitive advantage
using sports equipment,” and is under the jurisdiction of the governing authority of
each sport.

The World Anti-Doping Agency (WADA) considers prohibiting technologies if they



are “performance-enhancing” or “against the spirit of the sport®.

* One of the most famous cases of technology doping was the LZR swimsuit
introduced in the 2008 Olympics. This suit enhanced swimmer performance
so well that it was banned by FINA (the governing body) after the Olympics.
For perspective, swimmers wearing this suit made 23 out of the 25 world
records that were achieved at the 2008 Olympics. The suit allowed for

better oxygen flow to muscles, but also trapped air to add buoyancy. Quite
the feat of engineering by Speedo, but a little too much according to the
governing body. Almost every swimmer at the Olympics that year had this
suit.

* The American, Canadian, and Russian freestyle ski teams all had their
uniforms (see photo on the right) made by Columbia Sportswear Company.
Columbia employed not only a new (and very cool) zipper design to cut

down on weight, but also a snow camouflage pattern that helps mask body
movement.

» The American speed skaters are wearing uniforms made by a partnership
between Lockheed Martin, an aerospace company, and Under Armour. The
suit uses several tested methods of dealing with wind resistance to hopefully
shave seconds off of the time of a skater. Canada is in the arms race as well
with a suit designed by APOGEE and wind tunnel tested by engineers at the
Canadian National Research Council.

SIDE EFFECTS OF DRUGS:

Drugs are chemical substances which, by interaction with biological targets, can
alter the biochemical systems of the body. For example, drugs such as ephedrine
can lead to an increase in the force and rate of beating of the heart;

amphetamines can produce changes in mood and behaviour; drugs such as insulin
interact with metabolic processes in the treatment of disorders such as diabetes.

All drugs produce side effects. Some of these side effects occur at normal,
therapeutic dose levels whilst other side effects are experienced only at higher
doses. In many instances, where athletes misuse drugs for doping, they take doses
far in excess of those required for therapeutic purposes and in so doing increase
the risk of toxic side effects. Predictable side effects associated with some of the
drugs that are commonly misused in sport are shown in Table 1.5.

Non-predictable toxicity can occur following the administration of therapeutic or
even sub-therapeutic doses of drugs. An example of this is idiosyncrasy where a
drug produces an unusual reaction, normally genetically determined and often due
to a biochemical deficiency. This over-reaction to the drug may be due to an
inability to metabolise the drug.

A second type of non-predictable toxicity is drug allergy. Patients will only exhibit
allergic reactions after previous exposure to the drug or a closely related chemical
which sensitises the patient. The drug combines with a protein within the body to
produce an antigen, which, in turn, leads to the formation of other proteins called
antibodies. Subsequent exposure to the drug will initiate an antigen-antibody



reaction. This allergic reaction can manifest itself in a variety of ways. An acute

reaction is known as anaphylaxis and normally occurs within one hour of taking the
drug. This response frequently involves the respiratory and cardiovascular systems
and is often fatal. Sub-acute allergic reactions usually occur between one and
twenty-four hours after the drug is taken and the most common manifestations
involve skin reactions, blood dyscrasias, fever and dysfunctions of the respiratory,
kidney, liver and cardiovascular systems. Examples of drugs known to produce
such allergic responses are aspirin and some antibiotics including penicillins and
cephalosporins.

DIETARY SUPPLEMENTS:

The range of products that collectively form the sports supplement industry are
described by terms such as “dietary supplements”, “ergogenic aids”, “therapeutic
nutritional supplements” or “sports supplements”. They are supposed to provide a
known nutrient requirement to optimise training or competition
performance(sports drinks or bars, carbohydrate gels), to contain nutrients in large
quantities in order to treat a known nutritional deficiency (iron supplements) or to
directly enhance performance or maintain/restores health and immune function

(creatine, caffeine, ginseng).

A dietary or nutritional supplement is defined as a commercially available product
that is consumed as an addition to the usual diet and includes vitamins, minerals,
herbs (botanicals), amino acids and a variety of other compounds.

The Australian Institute of Sport has developed a classification system that ranks
sports supplements into groups based on scientific evidence and other practical
considerations that determine whether a product is safe, legal and effective at
improving sports performance. There are four categories of sports supplements in
this system:

1. Group A Supplements—there is sufficient scientific evidence to recommend
these supplements in specific situations using evidence-based protocols.

2. Group B Supplements—research is promising regarding the benefits of these
supplements, but it is inconclusive to date and these supplements should

only be used if they are part of a research project or when it is possible to
monitor how athletes respond.

3. Group C Supplements—there is very little scientific evidence that these
supplements are beneficial and supplements in this category are generally
not recommended.

4. Group D Supplements—these supplements are either banned or are at high
risk of contamination with substances that could lead to a positive drug test
and are definitely not recommended for athletes.



Traditional supplements
 Nitrate

Evidence suggests that nitrate is the viable active component within beetroot juice
and other vegetables, responsible for health promoting and ergogenic effects .
Indeed, multiple studies support Nitrate supplementation as an effective method
to improve exercise performance in some circumstances. Nitrate supplementation,
either as beetroot juice or sodium nitrate, has also demonstrated benefits relating
to cardiovascular health such as decreasing blood pressure, increasing blood flow
and enhancing the driving pressure of oxygen in the microcirculation of exercising
tissue.

Omega-3 fatty acids

Omega-3 fatty acids exert a variety of physiological actions including triglycerides
lowering, reduction of inflammatory indices, immunomodulation, antithrombotic
effects and possibly promotion of exercise performance by modifying membrane
physicochemical properties, gene expression and eicosanoid metabolism.

* Beta-Alanine

Beta-Alanine has become very popular among athletes needing to repeat sprints at
a high intensity. In addition to paraesthesia, the WHO reports some cases of
pruritus or itching following b-alanine consumption.

Emerging supplements
* Higenamine

Higenamine, also referred to as norcoclaurine, is a plant-based compound used in
Chinese herbal medicine. Higenamine is found naturally in the root of Aconitum
japonicum as well as in other plants. This molecule has been used to improve
cardiac left ventricular function and to stimulate 3-adrenergic receptors, thereby
stimulating lipolysis and thermogenesis [37]. Oral use of higenamine is now
beginning to receive attention from the dietary supplement community, as a
potential agent to be included within weight loss and sport performance
supplements.

* Creatine nitrate

Creatine monohydrate is a very popular nutritional supplement for its ergogenic
effects, and its safety has already been confirmed previously [41]. However, with
each novel form of creatine that emerges (Table 2), its safety must be verified.

* Guanidinoacetic acid

Guanidinoacetic acid, also known as glycocyamine or guanidinoacetate, is the

natural precursor of creatine, and is under investigation as a novel dietary agent.
Guanidinoacetic acid was first identified as a natural compound in humans



approximately 80 years ago. Its use as a therapeutic agent began in the 1950s.
Guanidinoacetic acid has recently attracted new interest as a dietary additive
because of its effect on creatine biosynthesis and its high stability in aqueous
solutions. The safety of dietary Guanidinoacetic acid has been evaluated from the
beginning of its use in human studies with only minor disturbances in the
gastrointestinal tract such as mild nausea, loss of appetite, abdominal bloating and
diarrhoea.

* Multiingredient supplements

Multiingredient supplements have become increasingly popular in recreational and
competitive athletes. Although many ingredients used in those supplements have
had their safety assessed separately, the interactions when combined are less
understood. Recently, four different preworkout supplements were tested that
contained: creatine, Betaine, vitamin C, dendrodium extract and caffeine; caffeine,
creatine, b-alanine, amino acids and Vitamins B; caffeine, creatine, nitrate-bound
Amino acids, b-alanine and vitamins ; caffeine, b-alanine and nitrate.

I0C LIST OF DOPING CLASSES AND METHODS
I. Doping classes

A. Stimulants

B. Narcotics

C. Androgenic anabolic steroids

D. Beta-blockers

E. Diuretics

F. Peptide hormones and analogues

I1. Doping methods

A. Blood doping
B. Pharmacological, chemical and physical manipulation.

e Stimulants

Stimulants comprise various types of drugs which increase alertness, reduce
fatigue and may increase competitiveness and hostility. Their use can also
produce loss of judgement, which may lead to accidents to others in some
sports. Amphetamine and related compounds have the most notorious
reputation in producing problems in sport. Some deaths of sportsmen have
resulted even when normal doses have been used under conditions of
maximum physical activity. There is no medical justification for the use of
‘amphetamines’ in sport.

One group of stimulants is the sympathomimetic amines of which ephedrine is
an example. In high doses, this type of compound produces mental stimulation
and increased blood flow. Adverse effects include elevated blood pressure and
headache, increased and irregular heart beat, anxiety and tremor. In lower
doses, they e.g. ephedrine, pseudoephedrine, phenylpropanolamine,
norpseudoephedrine, are often present in cold and hay fever preparations



which can be purchased in pharmacies and sometimes from other retail outlets
without the need of a medical prescription.

* Narcotics

The drugs belonging to this class, which are represented by morphine and its
chemical and pharmacological analogues, act fairly specifically as analgesics for
the management of moderate to severe pain. This description however by no
means implies that their clinical effect is limited to the relief of trivial
disabilities. Most of these drugs have major side effects, including dose-related
respiratory depression, and carry a high risk of physical and psychological
dependence. There exists evidence indicating that narcotic analgeaics have
been and are abused in sports, and therefore the IOC Medical Commission has
issued and maintained a ban on their use during the Olympic Games. The ban is
also justified by international restrictions affecting the movement of these
compounds and is in line with the regulations and recommendations of the
World Health Organisation regarding narcotics.

* Androgenic anabolic steroids

The anabolic androgenic steroid (AAS) class includes testosterone and substances
that are related in structure and activity to it. They have been misused by the

sports world both to increase muscle strength and bulk, and to promote
agreaaiveneas. The use of ASS is associated with adverse effects on the liver, akin,
cardiovascular and endocrine systems. They can promote the growth of tumours
and induce psychiatric syndromes. In males AAS decrease the size of the testes and
diminish sperm production. Females experience masculinization, loss of breast
tissue and diminished menstruation. The use of AAS by teenagers can stunt
growth.

* Beta-bolckers

The IOC Medical Commission has reviewed the therapeutic indications for the use
of beta-blocking drugs and noted that there is now a wide range of effective
alternative preparations available in order to control hypertension, cardiac
arrythmias, angina pectoris and migraine. Due to the continued misuse of beta-
blockers in some sports where physical activity is of no or little importance, the IOC
Medical Commission reserves the right to test those sports which it deems
appropriate. These are unlikely to include endurance events which necessitate
prolonged periods of high cardiac output and large stores of metabolise substrates

in which beta-blockers would severely decrease performance capacity.

¢ Diuretics

Diuretics have important therapeutic indications for the elimination of fluids from
the tissues in certain pathological conditions. However, strict medical control is
required.

Diuretics are sometimes misused by competitors for two main reasons, namely: to



reduce weight quickly in sports where weight categories are involved and to
reduce the concentration of drugs in urine by producing a more rapid excretion of
urine to attempt to minimise detection of drug misuse, Rapid reduction of weight
in sport cannot be justified medically. Health risks are involved in such misuse
because of serious side-effects which might occur.

* Peptide hormones and analogues

Chorionic Gonadotropin (HCG — human chorionic gonadotropin): it is well known
that the administration to males of Human Chorionic Gonadotropin (HCG) and
other compounds with related activity leads to an increased rate Of production of
endogenous androgenic steroids and is considered equivalent to the exogenous
administration of testosterone.

Corticotrophin (ACTH): corticotrophin has been misused to increase the blood
levels of endogenous corticosteroids notably to obtain the euphoric effect of
corticosteroids. The application of Corticotrophin is considered to be equivalent to
the oral, intra-muscular or intravenous application of corticosteroids.

Growth hormone (HGH, somatotropin): the misuse of Growth Hormone in sport is
deemed to be unethical and dangerous because of various adverse effects, for
example, allergic reactions, diabetogenic effects, and acromegaly when applied in
high doses.

Erythropoietin (EPO): is the glucoprotein hormone produced in human kidney
which regulates, apparently by a feed-back mechanism, the rate of synthesis of
erythrocyte.

BLOOD DOPING:

Blood transfusion is the intravenous administration of red blood cells or related
blood products that contain red blood cells. Such products can be obtained from
blood drawn from the same (autologous) or from a different (non-autologous)
individual. The most common indications for red blood transfusion in conventional
medical practice are acute blood loss and severe anaemia.

Blood doping is the administration of blood or related red blood products to an
athlete other than for legitimate medical treatment. This procedure may be
preceded by withdrawal of blood from the athlete who continues to train in this
blood depleted state.

These procedures contravene the ethics of medicine and of sport. There are also
risks involved in the transfusion of blood and related blood products. These include
the development of allergic reactions (rash, fever etc.) and acute haemolytic
reaction with kidney damage if incorrectly typed blood is used, as well as delayed
transfusion reaction resulting in fever and jaundice, transmission of infectious
diseases (viral hepatitis and AIDS), overload of the circulation and metabolic shock.
Therefore the practice of blood doping in sport is banned by the IOC Medical
Commission.

THE USE OF ERYTHROPOIETIN (EPO) IN BLOOD BOOSTING:

EPO is a peptide hormone that is produced naturally by the human body. EPO is
released from the kidneys and acts on the bone marrow to stimulate red blood cell



production.

An increase in red blood cells improves the amount of oxygen that the blood can
carry to the body’s muscles. It may also increase the body’s capacity to buffer lactic
acid.

While proper use of EPO has an enormous therapeutic benefit in the treatment of
anaemia related to kidney disease, its misuse can lead to serious health risks for
athletes who use this substance simply to gain a competitive edge. It is well known
that EPO, by thickening the blood, leads to an increased risk of several deadly
diseases, such as heart disease, stroke, and cerebral or pulmonary embolism. The
misuse of recombinant human EPO may also lead to autoimmune diseases with
serious health consequences.

BLOOD DOPING CONTROL:
OVER THE COUNTER DRUGS (OTC):

OTC drugs are medications that are safe and effective for use by the general public
without seeking treatment by a health professional. Popular examples include pain
relievers like acetaminophen (Tylenol) and ibuprofen (Advil, Motrin), cough
suppressants such as dextromethorphan (Robitussin) and antihistamines like
loratadine (Claritin 24H).

Many over-the-counter (OTC) drugs used in the symptomatic relief of upper
respiratory tract (URT) conditions are banned by sports governing bodies. If an
athlete need to take a medication that does not require a prescription (commonly
referred to as “over-the-counter”), it is highly recommended that you consult your
national NADO or that you show the Prohibited List to the pharmacist and ask for
help before you decide on a product.

Psychiatric and neurologic medications — Antidepressants, anxiolytics,
antipsychotics, and anticonvulsants can improve mood and decrease anxiety [2].
These medications are not prohibited by the World Anti-Doping Agency (WADA),
although some have suggested that such drugs may give certain athletes an unfair
advantage.

PRESCRIPTION ONLY MEDICINES (POMs):

A prescription medication is a licensed medicine that is regulated by law to
necessitate a medical prescription before it can be obtained. The term is used to
differentiate it from over-the-counter drugs which can be accessed without a
prescription.

Although athletes are young and generally healthy, they use a variety of non-
doping classified medicines to treat injuries, cure illnesses and obtain a

competitive edge. Athletes and sports medicine physicians try to optimize the
treatment of symptoms related to extreme training during an elite athlete’s active
career. According to several studies, the use of antiasthmatic medication is more
frequent among elite athletes than in the general population.

Recent studies show that athletes use also NSAIDs and oral antibacterials more
commonly than age-matched controls, especially athletes competing in speed and



power sports. Inappropriately high doses and concomitant use of several different
NSAIDs has been observed. All medicines have adverse effects that may have
deleterious effects on elite athletes’ performance. Thus, any unnecessary
medication use should be minimized in elite athletes. Inhaled beta(2)-agonists may
cause tachycardia and muscle tremor, which are especially harmful in events
requiring accuracy and a steady hand.

Not only physicians and pharmacists, but also athletes and coaches should be
better educated with respect to potential benefits and risks, and how each agent
may affect an athlete’s performance.

In sport, certain prescribed medications are prohibited in-competition because
they may contain substances that meet two of the World Anti-Doping Agency’s
(WADA) criteria for prohibited substances and methods:

* Potential to enhance or enhances sports performance

* An actual or potential health risk to the athlete

« Use violates the spirit of sport (outlined in the Code).

Athletes, however, may at times need to use a prohibited medication to treat a
legitimate medical condition. A Therapeutic Use Exemption is an exemption that
allows an athlete to use, for therapeutic purposes only, an otherwise prohibited
substance or method (of administering a substance) which may be present during
competition.

CONTROLLED DRUGS (CDs):

A drug or other substance that is tightly controlled by the government because it
may be abused or cause addiction. The control applies to the way the substance is
made, used, handled, stored, and distributed. Controlled substances include
opioids, stimulants, depressants, hallucinogens, and anabolic steroids. Controlled
substances with known medical use, such as morphine, Valium, and Ritalin, are
available only by prescription from a licensed medical professional. Other
controlled substances, such as heroin and LSD, have no known medical use and are
illegal.

EDUCATION:

The World Anti-Doping Agency offers many different tools to assist stakeholders
with their education programs and help them educate target groups with suitable
activities. There are tool kits of activities customized for Coaches, Teachers,
Program Officers and Sport Physicians, and many different brochures providing
anti-doping information. Also, WADA has created interactive computer games such
as the Play True Quiz and Play True Youth Quiz, and other tools such as card
games. Books and videos exploring numerous subjects related to the fight against
doping in sport are also available.

WADA promotes a social awareness campaign that aims to familiarize audiences
with clean sport messages. WADA’s Outreach Program can be used to reach
athletes during sports events of all kinds. The Outreach Model was created to
provide stakeholders with tools to deliver their own awareness activities.

The Anti-Doping e-Learning platform (ADeL) offers access to all topics related to
clean sport and anti-doping. It offers courses for athletes, coaches, doctors,
administrators, parents and anyone interested in learning more about anti-doping



and protecting the values of clean sport. ADeL currently includes the following
modules:

*« ALPHA

* Coach True

* Sport Physician’s Tool Kit Online

* Ado Kickstart

* Parents’ Guide to Support Clean Sport

WADA is committed to improving evidence-based doping prevention strategies
through social science research. Understanding the fundamental differences
between athletes who choose to compete clean and those who resort to doping or
why some athletes decided to dope — despite being well aware of the harmful
effects of doping and of anti-doping rules — will assist in ensuring that doping
prevention strategies are effective and efficient.

* Social Science Research Grant Program

* Social Science Funded Research Projects

* Target Research Program
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FALSE START DETECTION SYSTEM

» Start monitoring systems are used for
ATHLETICS Event

Starting Blocks

» Starting blocks were developed in the late
1920’s over the alternative of digging holes
into ground.

» They were patented in 1935,and have officially
been used at the start of sprint races since
1937.

» Several iterations of starting block s have been
filed by US




Valeri Borzov, circa 1972

C39 (AUTOMATIC START
CONTROL)

+» Is suitable for all levels of athletics , and is compatible with
timing installation manufactured by swiss timing.

«* It enables up to 10 lanes to be monitored simultaneously.

+»* The starting block sensor take in account the physiological
response time.

+» The time elapsed between the starting signal and the
thrust of the athlete’s foot against the starting block.

+* The system memorizes and prints the reaction times
occurring in the interval of 0.3 second before and 0.7
second after the starting gunshot.

+» Each athlete’s force curve is displayed on the computer
screen and can be zoomed for deeper analysis.

TYPICAL WIRING CONFIGURATION

TYPICAL WIRING CONFIGURATION

FALSE STARTING

U In the event of a false start , an acoustic signal is
transmitted by the central station to the starter’s
headphones and to the starting block loudspeakers

U Online data transfer is made possible via RS422 serial line
to a data handling unit and camera SCAN’O’VISION.

U The instructions given by the starter are amplified and
easily understandable by the athletes in their individual
loudspeakers.

U The volume of the voice calls and the volume of the false
start warning sound can be adjusted individually.

U With its handle and wheels,ASC3 is easily movable
between the different start positions.




TOP FEATURES

RACK TIMER ASC3 QUANTUM
FEATURES

v Thanks to the new sensor technology, the athlete’s

starts can be analysed,and thus also serve as an ideal
training tool.

v’ The athlete force (N) is measured before and after the
gun shot (at 0 sec)in order to detect a false start.
v’ The black line show the reaction time of the athlete.

v’ At the first attempt, the athlete in lane 3 performed a
false start.

v’ The illustrated graphs represent the second attempt.
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THE FUTURE ‘1‘(

TECHNOLOGY OF SPORT

snment submitied ta

Dr.K. Jothi Dayanandan

TECHNOLOGICAL ADVANCEMENTS IN
VOLLEYBALL

Officiating

* Training

Game standards
Player Quality
Spectator Transparency

HAWK'’S EYE

Here are the serve placements for the match of
#ARGE= v #CMRI #Ri02016 ga #volleyball §P

*Widely used
*Helps to determine the position of the ball.

*Used for both training and Officiating purpose.

ELECTRONIC TABLETS

Electronic tablets are provided to officials for reviewing the rally.




VIDEO CHALLENGE SYSTEM

VIDEO CHALLENGE SYSTEM

High definition cameras are
arranged above the net for
finding out the fouls over and
under the net.

VIDEO
IALLENGE
SYSTEM

Nowadays verbal communications are also given along with
the whistle.

ELECTRONIC SCORESHEET

ELECTRONIC SCORESHEET

N Y e e

Manual score sheets are being used for flawless scoring




MIZUNO VOLLEYBALL SHOES

*Enerzy Core is the softest and bounciest midsole foam Mizuno has
ever created.

* Mizuno claims it is 293% softer and provides 56% more energy
return than any previously used material.

* Enerzy Core will be used inside the midsole of the shoe.

ASICS SHOES WITH GEL QUALITY

AP
o=d <%

<&, s "’/.x}

Asics is also another prominent shoes in volleyball which uses soft
Elastomer gel to reduce the shock and increased stability.

THANKYOU

By ANOOP J KALLOOR
MPEd. |
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BASKETBALL SHOOTING
MACHINES

SUBMITTED BY.
S.PRIYADHARSHINI
MPED1

* Basketball shooting machines can help you improve

your shooting ability by increasing the number of shots
you get up during the time you have to practice. These
machines are placed under the hoop and as you shoot,
they gather the ball and pass it back to you so you can
keep shooting.

In other words, a basketball shooting machine is
basically a robot rebounder that can be set up to get
you the ball quickly anywhere you want to practice
your shots. This can help you become a better shooter
and increase your on-court abilities.

Quick summary

iC3 Shot Trainer The design of this machine helps you
to improve the arc of your shot and then returns the
ball back to you so you can keep shooting at a high
volume.

The SKLZ Kickout is a basic shooting and rebounding
machine that attaches to the hoop and allows the ball
to kick back out to you once you’ve made a shot. This
design is simple but still effective.

A more pro-level shooting machine is the MYOM
Basketball Rebounder Machine. This machine is
expensive but is capable of rebounding your shot and
passing it back to you quickly and can be adjusted to
pass to different areas of the court.

1. iC3 Shot Trainer



https://amzn.to/2Qb9zfu
https://amzn.to/2Mpl1Du
https://amzn.to/2Mpl1Du
https://amzn.to/2So2JGr
https://amzn.to/2So2JGr
https://amzn.to/2Qb9zfu
https://www.amazon.com/iC3-by-Airborne-Athletics-Basketball/dp/B00AXM2PJO/ref=as_li_ss_il?ie=UTF8&linkCode=li3&tag=dunkthree-20&linkId=6c3c47e6b9e99670b890daf37d51422e&language=en_US

ADVANTAGES

 Effective shooting machine that will help
improve your shot.

* Easy to transport and pack to take with you to
any court.

* High net design improves the arc of your shot.

DISADVANTAGES
* Ball can sometimes get stuck in the machine.

* Attachments to hold the machine in place can
loosen over time.

2. SKLZ Kickout

This is a simple but still effective machine that
works well without any moving parts. The
SKLZ Kick out attaches to the hoop or net you
are shooting on and a plastic slide like design
allows the ball to roll or bounce back your
way. The simple design means there aren’t
any parts to break or maintenance that needs
to be done on this machine. It also easy to
transport and one of the cheapest basketball
shooting machines around.



https://amzn.to/2Mpl1Du
https://amzn.to/2Mpl1Du

ADVANTAGES DISADVANTAGES

* Very affordable. * Not adjustable so ball only returns in one
* Easy to set up and use quickly. direction.
» No moving parts to break or wear out. * It does not collect and return missed shots.

3. MYOM Basketball Rebounder
Machine

The MYOM Basketball Rebounder Machine is
a pro-level machine that can catch and return
shots quickly and accurately. This machine is
set up under your basketball hoop a large net
will catch any made or missed shots, funnel
the ball do the return mechanism, and deliver
a pass back into your hands so you can get
another shot up. It’s a big machine but is a lot
of fun to use and will definitely improve the
quality of your shot



https://amzn.to/2So2JGr
https://amzn.to/2So2JGr

ADVANTAGE

* Pro-level machine that can be adjusted to
return the ball anywhere on the court.

e Can collect both made and missed shots.
* Fun and effective to use.

DISADVANTAGES

* Large so not easy to transport.

* It comes with a hefty price tag.

THANK YOU
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