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Modern approaches to quality management in leading pharmaceutical
companies are analyzed. Key aspects of the implementation of international standards,
the concept of quality management, digital technologies and statistical control methods
are identified. The role of automation, risk management and staff training in improving
the quality management system is investigated. Recommendations are offered for
optimizing control processes and improving the efficiency of production processes in
the pharmaceutical industry.
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Introduction. A quality management system (QMS) is a fundamental
component of the effective functioning of any enterprise, particularly in the
pharmaceutical sector, where it directly impacts public health and safety. Beyond
meeting contemporary market demands, rising competition, and adherence to global
benchmarks is a pivotal objective for pharmaceutical firms.

Pharmaceutical companies possess considerable potential for refining
manufacturing workflows and bolstering its competitive standing in both local and
international markets.

The pharmaceutical sector is among the most strictly regulated industries, as its
products have a direct impact on the efficacy and safety of patient treatments. Amid
ongoing globalization and continuous regulatory updates, businesses must adjust their
quality management frameworks to emerging challenges, including digital

transformation, process automation, enhanced internal oversight, and risk mitigation.
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The companies are committed to maintaining superior product quality, aligning with
international regulations, and fulfilling growing consumer demands [1].

The necessity of QMS enhancement is further reinforced by the need to
minimize manufacturing expenses, improve resource utilization, and streamline supply
chain operations. The adoption of cutting-edge quality management strategies not only
helps reduce expenditures but also guarantees consistent product excellence, which is
crucial for the pharmaceutical industry [2].

The significance of this topic is also linked to the increasing influence of digital
technologies in quality management procedures. Implementing advanced tools such as
data management systems, analytical platforms, and automated monitoring modules
unlocks new possibilities for supervising, analyzing, and optimizing production processes.

Purpose is to analyze approaches to quality management in leading
pharmaceutical companies.

Methods and materials. Content analysis, system analysis were used in the work.

Research results. Quality management is one of the most important components
of the success of the pharmaceutical industry, as it directly affects the safety, efficacy
and compliance of products with international standards. Leading pharmaceutical
manufacturers use different approaches to quality management, focusing on the highest
standards and innovative practices that ensure the safety and efficacy of medicines [3].

Table 1.1 presents an analysis of quality management aspects in leading foreign
pharmaceutical companies.

A key component of quality management for leading pharmaceutical companies
is strict adherence to GMP standards, which regulate all aspects of pharmaceutical
production. These standards cover requirements for production facilities, equipment,
manufacturing processes, quality control, storage conditions, and transportation. All
stages of production must be documented and controlled to avoid deviations from
established standards. The implementation of GMP guarantees consistent product

quality and minimizes risks associated with the safety and efficacy of medicines.
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Table 1.1

Analysis of quality management aspects in leading foreign pharmaceutical

companies
Key approaches to

Company| quality management Tools and methods Features

Systematic approach to

risk management, patient Global  production

focus, data-driven|ISO 9001, Six Sigma,jand supply network,
Pfizer decision-making Lean, risk analysis wide product range

Focus on

Strategic quality planning,|Balanced Scorecard, Six biotechnology,
innovation, cooperation|Sigma, Lean, artificialpersonalized
Novartis |with regulatory authorities|intelligence technologies medicine

Focus on scientific|ISO 9001, Good Clinical
research, high ethical|Practice (GCP), Good
standards, partnershipManufacturing Practice|Leader in oncology,
Roche with patients (GMP) diagnostics

Systematic approach to
quality management,|ISO 9001, Six Sigma,Wide  range  of
focus on patient safety,|Lean, environmental products, global
Sanofi sustainable development |standards presence

Many leading pharmaceutical companies integrate their quality management
systems with international standards such as ISO 9001 (General Requirements for
Quality Management Systems) and ISO 13485 (Quality Management Systems for
Medical Devices). These standards allow pharmaceutical companies to create a holistic
quality control system that extends not only to drug production but also to all other
processes, from development to sales.

Leading companies are actively implementing the concept of total quality
management (TQM), which involves integrating quality management at all levels of
the organization, from management to production workers. This approach includes not
only quality control processes, but also aims to continuously improve productivity,

reduce costs and increase customer satisfaction. Thanks to TQM, pharmaceutical
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manufacturers focus on preventing errors, rather than correcting them, which
contributes to improving product quality.

To ensure consistent quality at all stages of production, pharmaceutical
companies actively use statistical methods such as control charts, variance analysis,
and design of experiments. This allows not only to monitor production processes in
real time, but also to predict possible errors at the development stage and make
decisions to improve production conditions.

Leading pharmaceutical companies are actively using modern technologies to
automate quality control processes. This includes the introduction of automated
product monitoring and testing systems, the use of modern data analysis tools, and the
application of real-time monitoring technologies for production processes.
Digitalization allows for the reduction of human errors, acceleration of verification
processes, and more accurate tracking of results.

An important aspect of quality management is training and development of
personnel. Leading companies invest significant resources in the development of their
employees, conducting regular training, seminars and certifications to maintain high
quality standards. This allows companies to ensure that all employees understand the
importance of quality control and are prepared to apply best practices in their work
processes.

Thus, the approaches to quality management of leading pharmaceutical
companies include the integration of international standards, continuous process
improvement, the use of the latest technologies and systems, and a focus on the
professional development of employees. All these approaches ensure high product
quality, which is important for the pharmaceutical industry, where the safety and
effectiveness of drugs are in the first place.

Conclusions. Quality management is a crucial factor in ensuring the safety,
efficacy, and compliance of pharmaceutical products with international standards.
Leading pharmaceutical companies adopt comprehensive approaches that integrate

strict adherence to Good Manufacturing Practice (GMP), international quality
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management standards (ISO 9001, ISO 13485), and advanced technologies to enhance
efficiency and minimize risks.

A key trend in modern pharmaceutical quality management is the adoption of
Total Quality Management (TQM), which emphasizes continuous improvement,
proactive error prevention, and a company-wide commitment to quality. The use of
statistical process control, risk management methodologies, and automation
technologies further enhances consistency in production and reduces human errors.

Furthermore, digital transformation plays an increasing role in quality assurance,
enabling real-time monitoring, predictive analytics, and data-driven decision-making.
Companies also prioritize employee training and development, ensuring that personnel
at all levels understand and implement best practices in quality management.

Ultimately, the integration of international standards, innovative technologies,
and continuous process improvement strategies allows pharmaceutical companies to
maintain high-quality products, meet regulatory requirements, and enhance their
competitive position in both local and global markets. These approaches are essential
for addressing emerging challenges in the industry while safeguarding patient health
and safety.
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[lpoanamizoBaHO cCy4acHI MIAXOAW JIO YHPABIIHHSA SKICTIO Y TPOBITHUX
(hapMalleBTHYHMX KOMITaHisSIX. BU3HAU€HO KITFOUOBI aCMEKTH BIIPOBAHKEHHS MIXKHAPOTHUX
CTaH/APTIB, KOHIICTIN YIpaBIHHA SKICTIO, IM(POBUX TEXHOJOTIA Ta METOMIB
CTaTUCTUYHOTO KOHTpOMO. JOCTI/PKEHO pOJib aBTOMATH3allll, PU3MK-MEHE/DKMEHTY Ta
MIBUIIEHHA KBaTi(iKaIii MnepcoHaly y BIOCKOHAJIEHHI CHUCTEMM YIIPABIIHHS SIKICTIO.
3anpornoHOBAHO PEKOMEHALI] 100 ONTUMI3ALil MPOIECIB KOHTPOIIO Ta MOKPALICHHS
e(peKTUBHOCTI BUPOOHUYMX MPOIIECIB Y (hapMarieBTHUHIN raiy3i.

Kniouosi cnoea: ynpaBiuiHHA SIKICTIO, (papMaleBTUYHA [POMHCIIOBICTD,

(apManeBTUYH1 KOMITIaHii, MI>KHAPO/IHI CTaHJIaPTH, HIUPPOBI TEXHOJIOT].
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