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2015 76 65 62 3 11 85.5
2016 105 93 88 5 12 88.6
2017 90 82 78 4 8 91.1
2018 118 108 102 6 10 91.5
2019 143 134 124 10 9 93.7
2020 151 143 131 12 8 94.7
2021 147 131 121 10 16 89.1
2022 178 168 159 9 10 94.4
2023 167 150 144 17 89.8
A 1,175 1,074 1,009 65 101 91.4
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(E 14) 20179~20239 39 AMGAR FE At 591 AL

A TR AR wofizl 4=(v) (%)
5¢1 mgt 33 (3.8)
5~30¢1 w9t 143 (16.6)
30~50¢1 mjqt 105 (12.2)
50~100¢1 wgk 170 (19.8)
100~300¢1 ]2k 287 (33.4)
300~500%1 =gk 89 (10.4)
500~1,000¢1 =gt 26 (3.0)
1,000%1 o4 6 (0.7)
A 859 (100.0)

(E 15 20179~2023d &< AHE% wd 24 A9 59 A

A R Azt 4(%8) (%)
5Qlmgt 1 (1.8)
5~30¢1 =gt 7 (12.3)
30~50¢1 mjgt 4 (7.0)
50~100¢1 wgt 14 (24.6)
100~300¢1 ]k 20 (35.1)
300~500¢1 =gt 5 (8.8)
500~1,000¢1 =gt 6 (10.5)
Rl 57 (100.0)
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ABSTRACT

A Study on the Characteristics and Methods of Safety
and Health Management in the Pharmaceutical

Manufacturing Industry

Lim, Woo—Young
Major in Industrial Hygiene Engineering

Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

The pharmaceutical manufacturing industry, recognized as a
high-growth ~ and  high-value—added  sector,  possesses  distinct
characteristics compared to general chemical manufacturing industries. In
particular, the production of biopharmaceuticals (biologic medical
product) — such as protein—based drugs, antibody therapeutics, cell
therapies, and gene therapies — differs significantly from traditional
chemical drug manufacturing. However, research on safety and health
management strategies specific to this sector is notably limited. This study
examines the current status and characteristics of the domestic
pharmaceutical manufacturing industry, the statistics of industrial injuries

and illnesses, and safety and health management strategies through a
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literature review and analysis, yielding the following findings:

As of 2022, the pharmaceutical manufacturing industry in Korea
consisted of 1,428 businesses employing 62,849 workers, with both figures
showing rapid growth in recent years. In 2021, the industry's production
value stood at 28.4 trillion KRW, accounting for approximately 1.6% of
the total manufacturing output (1,781.3 trillion KRW). Classified as a
high—technology sector within manufacturing, the industry demonstrates
high value-added potential and significant growth prospects.

Due to stringent compliance requirements, such as Good Manufacturing
Practices (GMP), it is challenging to modify procedures, methods, or
equipment to improve working conditions in  pharmaceutical
manufacturing. Therefore, safety and health management, particularly in
improving work environments, must consider these regulatory constraints.

Many substances and chemicals used in pharmaceutical manufacturing
lack known toxicity or safety standards, and appropriate measurement or
analytical methods are often unavailable. Existing methods frequently fail
to adequately assess or measure working environments. Therefore, it is
essential to develop new approaches tailored to the industry's unique
characteristics for assessing and evaluating working environments. For
biopharmaceuticals, which involve biological processes and the handling
of genetically modified or infectious organisms, the identification,
assessment, and mitigation of biological hazards are particularly
significant.

From 2015 to 2023, industrial accidents in the pharmaceutical
manufacturing industry showed patterns similar to those in other
manufacturing sectors. Of 1,074 recognized industrial accidents during this
period, 1,009 (93.9%) were accidental injuries, and 65 (6.4%) were
occupational diseases. Among occupational diseases, musculoskeletal

disorders accounted for 48 cases (73.8%), followed by mental illnesses
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and self-harm (9 cases, 13.8%), cerebrovascular diseases (5 cases, 7.7%),
respiratory diseases (2 cases, 3.1%), and hearing loss (1 case, 1.5%).
Notably, there were no reported cases of health hazards related to APIs
(active pharmaceutical ingredients),  chemical drugs, or proteins or
polymers related to the biopharmaceutical manufacturing processes.
Research on occupational health in the pharmaceutical manufacturing
industry is scarce domestically, with only about ten related studies
globally. Analysis of 14 studies on industrial safety and health in this
sector revealed that 11 focused on the evaluation and management of
hazardous substances, 2 addressed musculoskeletal disorder management,
and 1 examined work environment and safety design. Hazardous
substance management strategies primarily addressed substances lacking
exposure standards or established quantitative measurement methods.
These strategies included 1) Calculating exposure limits based on
toxicological information, such as NOAEL (No Observed Adverse Effect
Level), 2) Categorizing Occupational Exposure Bands (OEB) using
Control Banding methods, 3) Qualitative evaluation based on scenarios
involving substance properties, handling methods, and whether processes
are sealed, 4) Conducting quantitative assessments through air and surface
sampling during pilot operations with substitute materials, 5) Evaluating
the effectiveness of existing exposure management strategies based on the
hazard level determined in earlier steps, ultimately implementing optimal

safety and health management measures on-site.

[Keywords] Pharmaceutical manufacturing industry, synthetic
pharmaceuticals, biopharmaceuticals, hazardous factors, safety

and health management, Control Banding, OEB
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