Z4

ojloJl

MANARA UNIVERSITY

LALAIST 381 ko — Lauat - gl yalas

: Properties of ideal medication .l ¢lgudl Silayog iga¥l -1
s Loy 2uga¥l Ciyad
e of dalyel Cagases of die Blagl ol (ol e sladdl e 8y0lall oliall o @
el 3o Aaylyg e il ) cugs Gy (plakatl lae L) 8ols @
bl Goelo ol 5 52 1 058 5T 5Lz il (S5 6195 (0 Lumie Loy pseiad (@lgsale @
G)ld 3929 ae (89 S lsllly ulgall uds Lple Budatiy e oloud) culmill cappadll i Jody @
(A slg Aules Lilae 48LeasS Lulac) pubiatl] Aulas Liy 50
Medication: medication are identified as:
® Asubstance intended for use in the diagnosis, cure, mitigation, treatment, or prevention
of disease.
® A substance (other than food) intended to affect the structure or any function of the
body.
® A substance intended for use as a component of a medicine but not a device or a
component, part or accessory of a device.

® Biological products are included within this definition and are generally covered by the
same laws and regulations, but differences exist regarding their manufacturing

processes (chemical process versus biological process).
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Properties of ideal medication:
® |t gives the desired pharmacological effects.
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® |t should be non-toxic and shouIdMl::\j;u::;R:iTée effects

® The possibility of preparation of dosage forms (easy methods of delivering, good taste,
low doses)

® The possibility of administrating it with the lowest possible dose and the few number of
time

® | ow cost

® The drug should be easily eliminated from the body by simple metabolic processes after

its action.

® |t should be physio chemical stable during storage.
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Natural sources of medication (Plant)
The oldest source of medication:
* All parts of the plants are used i.e. leaves, stem, bark, fruits and roots
* Leavesare ground and used as infusion

®  Extraction of active substances

Examples of plant sources is the essential oil from anise. Other examples are in the following

table:
Example Trade Name Classification
Chinchona Bark Quinidine Antiarrhythmic,
Malaria
Purple Foxglove Digitalis Cardiotonic
Poppy Plant Paregoric, Antidiarrheal,
(Opium) Morphine, Analgesic,
Codeine Analgesic,
Antitussive
Animal /gt B
391 Jie lialigall (o dpuall jugms igxll WS sy @
&Sl et Jemitung yuiisell (wlySoo (e dde Jiamy gl @
bl pa=d oblgedl susiwd:al-lall - o
Animal

® (od liver oil is used as a source of vitamin A and D.
® Pancreas is a source of Insulin, used in treatment of Diabetes.
® Blood of animals is used in preparation of vaccines.
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Different salts like NaCl and salts of magnesium and Aluminum

Uses drug mineral
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antiacid Carbonate magnesium magnesium
Anemia Ferrous sulphate iron
minor burns Zinc oxide ointment zinc
0steoporosis Calcium sulphate calcium
Arthritis Gold salts Gold
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Chemical sources of medication
This means the medications, which are induced through chemical reactions and under certain
conditions. They are include:
4 Synthetic Sources:
Synthetic medications are obtained by chemical reactions. Examples include Antibiotics
and anti-inflammatories
4 Semi Synthetic Source
When the nucleus of drug obtained from natural source is retained but the chemical
structure is altered, we call it semi-synthetic.
Examples include, Ampicillin from Pensillin G and Methyl testosterone from
testosterone.
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® Solide dosage forms: Powder, tablet capsule

® Semi-solide dosage forms: Cream, ointment, suppository

® Liquid dosage forms: Syrup, eye drops, nasal drops

® Gas dosage forms: Aerosol
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Classification according to usage:
® External drugs
X Applied on the skin (ointment, cream)
X Topical effects
® Internal drugs
** Methods of administration include oral, sublingual (dissolving the drug under
the tongue), and rectal, parenteral routes (intravenous, Intramuscular )
X8 Systemic effect.

“Eve drops and nasal drops are internal drugs’
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Classification according to prescription:

® Allopathy: refers to the conventional medical practices in use including all drugs, chemical
synthesized, prepared in pharmaceutical dosage forms.
® Homoeopathy: a system of alternative medicine, based on the principle: like cures like.

Example: diabetic person is treated with carbohydrate.
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Homeopathy created in 1755 by Samuel Hahnemann. It is prepared depending
German Homeopathic Pharmacopoeia (GHP) or Homéopathisches Arzneibuch (HAB).

Preparation of Cemntesimal Potencies
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® Simple medication: prepared from one or two drugs
® Complex medication : prepared from two drugs or more using several pharmaceutical
methods like Sieving, grinding
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Development of new drugs is a complex and costly process. It takes an average of 12 years
and about $350 million to get a new drug from the laboratory to the pharmacy shelf.
Only one in 10000 compounds which begin laboratory testing will be approved as

medication by health authorities.
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For the approval of new drug, it should be passed in steps, which are known as (drug
development).
Drug development is divided into:

- Preclinical step: begins before testing in humans

- Clinical step: testing in humans

Phase IV

Evaluation/
Approval

Drug research Preclinical j Clinical trials

studies

Laband animal Phasel: 20-100 healthy volunteers {up to (more than
experiments  ppage |I: 100-500 patients & Zyears) 2years)
safety, dosing

Phase Ill: 1,000-10,000 patients =
efficacy, adverse events

1 drug
approved

10,000 <250

Test compounds Test compounds

by health
authorities

>1 billion Euro

0 2 4 6 8 10 12 Years
| | i | I | |
Source: based on PhRMA Profie Pharmaceutical Industry 2010
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Stage 1

Drug

discovery ;2;98\2
Stage2 =

Pre-clinical
development

Phases

Stage 3
Clinical development

[v] Effect on body

" Effectiveness at
treating diseases

m Larger scale safety
and effectiveness

IV  Long term safety

Regulatory approval

./ 1 compound
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Preclinical phase:

Goal of this phase:

Preclinical studies yield preliminary information about efficacy, toxicity, pharmacokinetic and

safety.

Preclinical phase Include the following steps:

Identify target: this means the choose of Therapeutic targets like Cell membrane
receptors, ion channels - Intra- or extracellular enzymes , Proteins of signaling pathways —
Nuclear receptors - Genes or gene regulatory processes

Discover the right molecule (potential drug) to interact with the target chosen: In the
past, drug discovery was achieved through the determination of active compounds in
common popular therapies (like herbal treatment). Additionally, some drugs have been
discovered by accident, for example, penicillin. Today, more systematic approaches are
used to identify the compounds, methods of synthesis, proprieties, analysis to ensure
therapeutic effects.They can use sophisticated computer modeling to predict what type of
molecule may work and thus to get the active compound.

Modification of drug properties in order to make this drug able to be used by humans.
test the new compound in the lab (In vitro, such as in tissue, protéine and organes) and

in animal (in vivo) for safety and efficacy

Preclinical phase takes an average of 8.5 years except for specific cases like pregnancy and

infants, the period depending increases.
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Phase 1:
- Typically involves 20-80 healthy volunteers
- Emphasis is on drug safety
- Goal is to identify major side effects, additionally, study of metabolism and routes
of excretion
- Llastsabout 1 year
- About 70% of drugs will pass this phase
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Phase 2:
- Typically involves 100-300 individuals who have the target disease
- Emphasis is on effectiveness
- Patients receiving the drug are compared to similar patients receiving a placebo or
another drug
- Lastsabout 2 years

- About 33% of drugs will pass this phase
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Phase 3
- Typically involves 1000-3000 patients in several countries
- Emphasis is on safety and effectiveness in comparison to other drugs
- Investigates through well-controlled studies different populations and different dosages
as well as uses new drug in combination with other drugs
- Lastsabout 3 years
- 25-30% of drugs will pass this phase
- Due to the volume of the phase and the long period, this phase is very expensive. It is
difficultin planning and controlling, especially in chronic diseases.
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After phase 3 of clinical studies all results are information are collected and reviewed, and then
the drug is approved or refused. After the approval of the new drug, Phase 4 or Post-market
surveillance of the drug begins. The objective of his phase is:
* To continually assess the safety of the drug
* May include incidence and severity of rare adverse reactions, cost-effectiveness analyses,
comparative trials, and quality of life studies
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Preformulation starts when a newly synthesized drug shows sufficient pharmacological action in
animal model to warrant evaluation in man. It should focus on those physicochemical properties

of the new compound that could affect drug performance and development of dosage form.

It provides a rationale for formulation design or support the need for molecular modification. If
deficiency is detected, then it should be decided on the molecular modification that would most

likely improve the drugs properties.
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Formulating consists in selecting the excipients, the manufacturing process, and evaluating the

formulations obtained using physicochemical and pharmacotechnical tests
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