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What is Quality?
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Quiality:
» The suitability of either a drug substance or drug product for its intended use. This term
includes such attributes as the identity, strength, and purity. [ICH Q6A]
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« The degree to which a set of inherent properties (of a product, system, or process) fulfills
requirements [ISO 9000/ ICH Q9 and Q10].
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» Every pharmaceutical product has established identity, strength, purity, and other quality
characteristics designed to ensure the required levels of safety and effectiveness.
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» Achieving quality means achieving these characteristics for a product.
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Quality control and Assurance
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* Quality control: The regulatory process through which
Industry measures actual quality performance, compares
It with standards, and acts on the difference.
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* Qualityassurance:Provision to all concernedthe
evidence needed to establish confidence that the
activities relating to quality are being performed
adequately.
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g ‘ Regulatory authorities
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USA: The Food and Drug Administration (FDA or USFDA). Formed 1906

Europe: The European Medicines Agency (EMA) {Formerly: European Agency for
the Evaluation of Medicinal Products (EMEA)}. Formed 1995

UK: The Medicines and Healthcare products Regulatory Agency (MHRA). Formed
2003

The World Health Organization (WHO). Formed 1948

Switzerland: Swissmedic, started 2002

France: National Agency for the Safety of Medicine and Health Products
(ANSM) 2012.
Germany: Federal Institute for Drugs and Medical Devices

Jordan: JFDA establishedin 2003
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The need for regulatory authorities

Examples

In 1938, one pharmaceutical firm added diethylene glycol to a pediatric drug
dosage form without ever testing it, killing a number of children.

Thalidomide (1957): Birth defects in more than 10000 children.

Many products have been approved and later removed from the market for
safety reasons, including alosetron HCl (Lotrovec), astemizole (Hismanal),
bromfenac sodium (Duract), cerivastatin (Baycol), cisapride (Propulsid),
dexfenfluramine HCl (Redux), fenfluramine HCl (Pondimin), grepafloxacin HCI
(Raxar), mibefradil (Posicor), natalizumab (Tysabri), pemoline (Cylert),
phenylpropanolamine (Propagest, Dexatrim), rofecoxib (Vioxx), terfenadine
(Seldane), and troglitazone (Rezulin). il L8 JSLia Jarg S -

« ¢ Diethyl Glycol J) duad aal L) uﬁ AU ol £1€3 L.AQJ Cmaa Al 5)1.».4 ?5"‘)" Ja -

4 UIS nausea in pregnancy L ed;.wu uﬂ? Lla gilllil) ¢ gay Cuils 4.\.\1.\1\ AACiial) (N alld
(AR 0 0 Jary (IS jlauall SIS Jaaa5 agla 33l s Two form ; Dextro and Levo 4
(M\ A (3l NA\}E\)

safety issue gale Ad) 1 055, ) o318 B 138 day 1 ¢ § gually @ A.,\:g:\ P PO PR g
Al (3 ) (e o) G g



Pharmacopeias
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 USP: started 1820

* BP: started 1864 (The London pharmacopeia published
in 1618)

* Ph. Eur.: started 1969. the European Directorate for
the Quality of Medicines & HealthCare (EDQM),
provides scientific and administrative support for the
European Pharmacopoeia

* The International Pharmacopeia issued by World
Health Organization (WHO). started 1951

* The Japanese Pharmacopoeia: 1886



Regulatory authorities and pharmacopeias

Example: FDA and USP
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* FDA and USP are two organizations. FDA belongs to the Federal government,
USP is an independent organization, but the U.S. law authorizes it.
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 The USPis in responsible for setting the U.S. standards regarding drug
chemistry, purity, strength, formulation and the kinds of tests that are done to

ensure a drug is a quality product in the U.S. marketplace.
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* Its quality standards become guidelines for many other countries as well.

* The FDA, in addition to dosage forms, is also concerned about the drug
development process, the protection of the human subjects during the drug
testing phase, and post marketing drug safety.
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The International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH)
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> Started in 1990.

»Harmonization of regulatory requirements was pioneered by
the European Community (EC), in the 1980s, as the EC (now the
European Union) moved towards the development of a single
market for pharmaceuticals.
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» The success achieved in Europe demonstrated that
harmonization was feasible. At the same time there were
discussions between Europe, Japan and the US on possibilities
for harmonization.

»1n 2015 ICH became an international association, a legal entity
under Swiss law.



The International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use (ICH)
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Founding Regulatory Members
* EU: The European Countries(EC)

* USA: The US Food and Drug Administration (FDA)

 Japan: The Ministry of Health, Labour and Welfare of
Japan (MHLW) also represented by the
Pharmaceuticals and Medical Devices Agency (PMDA)

* Some other agencies have observer status.



Other international harmonization and collaboration platforms

Pharmacopoeial Discussion Group (PDG)

* Formed in 1989
* The purpose of PDG is to harmonize pharmacopeial standards

the Pharmaceutical Inspection Convention and Pharmaceutical
Inspection Co-operation Scheme (PIC/S)
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* Founded in 1970

* The PIC/S is meant as an instrument to improve co-operation in
the field of Good Manufacturing Practices between regulatory
authorities and the pharmaceutical industry.



New drug development and approval process

* US Federal Regulations, requires a new drug to be approved
by the Food and Drug Administration (FDA) before it may be
legally introduced in the interstate commerce.
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* when the preclinical studies demonstrate adecéuate safety
and the new agent shows promise as a useful drug will the
drug’s sponsor file an Investigational New Drug Application
(IND) with the FDA for initial testing in humans.
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New drug development and approval process

* At the completion of the carefully designed preclinical and
clinical studies, the drug’s sponsor may file an New Drug
Appcllication NDA seeking approval to market the new
product.
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* For certain changes in a previously approved NDA, such as
changing a label, market a new dosage or strength of a drug,
or change the way it manufactures a drug, a manufacturer is
required to submit for approval a supplemental new drug
application (SNDA).
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New drug development and approval process

* An abbreviated new drug application (ANDA) is used to gain approval
to market a duplicate of a product that is already approved and being
marketed by the pioneer, or the original sponsor, of the drug (usually a
competing generic product).

* In these instances, the sponsor of the ANDA provides documentation
on the chemistry, manufacturing, controls, and bioavailability of the

progosed product to demonstrate biologic equivalency to the original
product.
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* Clinical data on the drug’s safety and efficacy are not required because
clinical studies were provided by the pioneer sponsor.
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New drug development and approval process
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The new drug development process from discovery through preclinical and clinical studies,
FDA review of the new drug application, and postmarketing activities.



New drug development and approval process
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.. : Clinical trials Post-marketin
Preclinical testing FDA . &
research and development surveillance
Synthesis Phase | Review and approval | Phase [V l'
— ldentify a lead compound — Healthy volunteers (20—80) — Postmarketing testing
— Safety profiles — Report adverse effects

Characterization
— Physicochemical properties

Toxicity and bioactivity PhﬂS:E II
— In vitro (cell culture) — Patients (100-300) . .
— In vivo (short term) — Controlled, randomized trials

- ( — Double-blinded
ADME/Tox — Short-term side effects

— Decision on final dosage form

Phase I11

Patients {1 (:00—3000)

— Expanded and uncontrolled
trials

— Monitor adverse reactions

— Confirm effectiveness

— Decision on physician labeling

— Drrug tolerance — Report product defects

Average 3.5 years 1.5+ 2 +4="7.5 years 6—10 months
Evaluation of thousands <1% Enter trials 1 Approved
of compounds
IND submission NDA filing NDA approval
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