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Annotation

This scientific thesis is dedicated to studying the developmental stages and modern
trends in the pharmaceutical industry. The article analyzes recent technological
advancements, international standards, and their significance in clinical settings,
particularly in pediatrics and neonatology. It also explores innovations in drug
manufacturing processes, the prospects of personalized medicine, and
sustainability principles that shape the future of the modern pharmaceutical sector.
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Today, the pharmaceutical industry is rapidly evolving, undergoing fundamental
transformations driven by new technologies and scientific approaches. While the
early stages of development relied on natural medicinal plants and traditional
methods, modern drug production has increasingly benefited from artificial
intelligence, genetic analysis, and biotechnology. Ensuring the safety and efficacy
of pharmaceuticals, especially in pediatrics and neonatology, holds particular
importance.

The pharmaceutical industry has evolved significantly from traditional remedies to
a modern science-based enterprise. Early drug development was centered on
natural products, but with the discovery of chemical synthesis in the 19th century
and the isolation of active compounds, modern pharmacology was born. In the 20th
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century, the introduction of antibiotics, vaccines, and hormonal therapies
transformed the treatment of infectious and chronic diseases. Recent progress in
biotechnology and molecular medicine has greatly enhanced the speed and
precision of drug development. For example, advancements in gene-based research
have enabled targeted treatments for inherited disorders. Technologies such as gene
editing now allow correction of genetic mutations that cause serious conditions,
including certain blood diseases and immune deficiencies. Furthermore, the
emergence of mRNA-based therapies has opened new directions in both
vaccination and personalized treatment. In pediatric and neonatal care, drug
formulation and dosing must be adapted to the unique physiology of young
patients. Children metabolize and respond to medications differently from adults,
making age-appropriate clinical studies and careful dosing essential. Liquid forms,
dissolvable tablets, and patches are increasingly developed to improve safety and
adherence in children. Clinical pharmacists play a crucial role in optimizing
medication use in these populations. Biologics-therapies derived from living
organisms-have become key treatments for autoimmune and chronic illnesses.
While highly effective, their high cost can limit access. Biosimilars, which are
clinically equivalent but more affordable versions of biologics, are expanding
treatment options and helping to reduce healthcare expenses in many countries.
Ensuring the quality and safety of medications is vital. Good Manufacturing
Practice guidelines provide strict standards for production, packaging, and storage.
These regulations support both patient safety and international trade through
harmonized procedures. Sustainability is becoming increasingly important in
pharmaceutical manufacturing. Companies are adopting environmentally
responsible practices, such as reducing waste, using safer raw materials, and
optimizing energy use to lessen environmental impact.

Finally, improving access to essential medicines in low- and middle-income
countries remains a global priority. Local production initiatives, regulatory support,
and international collaboration are essential for reducing inequalities in drug
availability and ensuring safe and effective treatment for all populations.

In conclusion, the development of the pharmaceutical industry is closely linked to
technological innovations, international standards, and clinical needs. Innovations
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such as artificial intelligence, gene editing, and biosimilars are advancing the field.
The role of clinical pharmacists in ensuring drug safety and efficacy, especially in
pediatrics and neonatology, is increasing. Sustainable manufacturing and quality
control practices guarantee the long-term growth of the industry.
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