


ompounds for sale were
prepared. So, we can say
that in the sixteenth
century in Italy a
rudimentary form of the
pharmaceutical industry
already existed , which
took more secure
expression in the
eighteenth century" (Pages
of pharmacy history,
1934, p . 320).

Only in the late nineteenth century the
preparation of drugs has become a real
industry, then it took off in the early decades
of the 20th century. Before that, the
preparation of drugs was entrusted mainly to
individual pharmacies, continuing the long
tradition of the apothecaries.




The remedies were made up mainly of organic
substances extracted with different procedures and
mixed according to the advice of doctors or the
wisdom of the pharmacist himself. Especially,
before the advent of therapeutic molecules
obtained by chemical synthesis,

Suffice it to say that, at least until the
first two decades of the twentieth century, in many
pharmacopoeia chemically reliable standards were
not present to test the quality of drug products and
drug substances.




""""

- : the «Antidotarium» by Nicolaus Praepositus ( School of Salerno)
as official text of medicamenta preparations;
- . in Florence following the initiative of Consuls of the
Apothecaries University was printed the «Ricettario Fiorentino»;
- . a progress in the evolution of the «pharmacopoeia» 1s the
«Antidotarium Bononiense»;
- : in Italy the first official edition of Kingdom of Italy was
published;
- : in Italy the VI edition of pharmacopoei was in force (with
biological testing of Vitamins A and D);
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The synthesis of aspirin is classified as an esterification
reaction. Salicylic acid is treated with acetic anhydride,
an acid derivative, causing a chemical reaction that turns
salicylic acid's hydroxyl group into an ester group (R-
OH — R-OCOCH,). This process Yyields aspirin
and acetic acid, which is considered a byproduct of this

reaction.
Aspirin, in the form of leaves from the willow tree, has

been used for its health effects for at least 2,400 years.
The first study of an extract from the bark for fever was
completed in 1763 by Edward Stone.

Felix Hoffmann, a chemist at Bayer, has been credited




Identification (IR and melting point)
Related substance by HPLC

e Sulfated ash
 1dentification by colorimetric testing
* Readily carbonizable substances : 4-hydroxybenzoic acid
* Chloride : 4-hydroxybenzene-1,3-dicarboxylic acid
* Sulfates : 2-hydroxybenzenecrboxylic acid (salicylic acid)

* Heavy metals . acetylsalicyl-salicyic acid
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This guideline is intended to assist to the extent poss1b1e, in the establishment of a smgle
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and drug product rather than to
establish full characterization, and

of the drug substance and
drug product.




It may be possible to propose
excluding or replacing certain tests on this
basis.




It 1s recognized that only a limited amount of data may be
available at the time of filing, which can influence the process of
setting acceptance criteria.




References to certain procedures are found in pharmacopoeias in each
region. Wherever they are appropriate, pharmacopoeial procedures should
be utilized. Whereas differences in pharmacopoeial procedures and/or
acceptance criteria have existed among the regions, a harmonized
specification 1s possible only if the procedures and acceptance criteria



When a specification is first proposed,

The justification
should refer to relevant development data, pharmacopoeial standards, test
data for drug substances and drug products used in toxicology and clinical
studies, and results from accelerated and long term stability studies, as
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-description
-identification

-assay
-impurities
-specific tests (phisico-chemical properties, polymorphism, inorganic




New analytical technologies, and modifications to existing technology, are
continually being developed. Such technologies should be used when they
are considered to offer additional assurance of quality, or are otherwise







This guideline describes

..... It addresses to development and
manufacture that pertain to drug substance, _
the presence of steps designed to reduce impurities.




A company can choose to follow different approaches in developing a drug substance......
: the drug substance control strategy is tipically based on

demostration of process reproducibility and testing to meet the established acceptance
criteria.

: risk management and scientific knowledge are more extens1ve1y
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Manufacturing process development should include, at a
minimum, the following elements:

so that those characteristics having an impact on
drug product quality can be studied and controlled;

control strategy




A systematic approach to
including:

Identifying, through e.g. prior knowledge, experimentation and risk assessment, the material
attributes (e.g. of raw materials, starting materials, reagents, solvents, process aids,
intermediates) and process parameters that can have an effect on drug substance CQAsS;
Determining the functional relationships that link material attributes and process parameters to
drug substance CQAs.




Potential drug substance CQAs are used to guide process
development. The list of potential CQAs can be modified as dru




In the case of
hioloagical produ of the COAs of the druo




For chemical entities, impurities can include
organic impurities (including potentially mutagenic impurities), inorganic impurities
e.g., metal residues and residual solvents (see ICH Q3A and Q3C). For
biotechnological/biological products, impurities may be process-related or product-




The manufacturing process development program should

Risk assessment can help
Identify the material attributes and process parameters with the
potential for having an effect on drug substance CQAs. Those




The risk assessment used to help define
the elements of the control strategy that
pertain to materials upstream from the
drug substance can include an
assessment of manufacturing process

For example, when assessing the link between an
Impurity in a raw material or intermediate and drug
substance CQAs, the ability of the drug substance
manufacturing process to remove that impurity or its
derivatives should be considered in the assessment.

The risk related to impurities can usually be controlled by
specifications for raw material/intermediates and/or
robust purification capability in downstream steps. The
risk assessment can also identify CQAs for which there




For chemical entity development, a major focus
Is knowledge and control of impurities.

It is important to understand the formation, fate
( whether the impurity reacts and changes its
chemical structure) and purge ( whether the
Impurity Is

removed via crystallisation,

The process should be
evaluated to establish
appropriate controls for
Impurities as they progress
through multiple process
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A control strategy can include, but is not limited to, the following:

e Controls on materials attributes (including raw materials, starting
materials, intermediates, regents, primary packaging materials for the
drug substance, etc.);

e Controls implicit in the design of the manufacturing process (e.g.
sequence of purification steps or order of addition of reagents);




C Ont‘f OX

A control strategy should ensure that each drug substance CQA
IS within the appropriate range, limit or distribution to assure
drug substance quality. The drug substance specification is one
part of a total control strategy and not all CQAs need to be

Upstream controls may be: in- included in the drug substance specification. CQASs can be:
process controls or use of ¢ Included on the specification and confirmed through testing
measurements  of Process the final drug substance

parameters and/or in process or

material attributes that are e Included on the specification and confirmed through

predictive of a drug substance upstream controls
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Upstream controls should be based
on an evaluation and
understanding of the sources of
variability of a CQA.

Downstream factors that might
impact the quality of the drug
substance such  temperature

The quality of each raw material used 1n the
manufacturing process should be appropriate for the
intended use . Raw materials used in operations near
the end of the manufacturing have a greater potential
to introduce impurities into the drug substance than
raw materials used upstrem. There fore, manufacturers
should evaluate if the quality of such materials should
be more tightly controlled than similar materials used
upstream.



Shift from acceptance attributes of drug substance defined on
the basis of a limited experience.










