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Abstract. The article aims to identify key regulatory trends, risks, and resolution mechanisms
in the international trade of orthokeratology (Ortho-K) lenses, focusing on production discipline and
trade compliance in the European Union. It is determined that the current expansion of Ortho-K trade
is associated with the increasing demand for non-surgical myopia correction and rapid technological
development in South Korea. It is argued that international trade in Ortho-K lenses is becoming a
vital component of the cross-border medical devices sector and will continue to develop in light of
rising youth myopia rates and the preference for reversible vision correction solutions. However, the
industry must overcome significant challenges to sustain growth. These include technical compliance
with EU Medical Device Regulations (MDR), alignment with international standards (I1SO 13485,
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CE marking), and adherence to ethical production practices as required by Trade and Sustainable
Development (TSD) chapters of free trade agreements. Based on theoretical and empirical
generalizations, the article concludes that Ortho-K lenses have strong explicit and latent potential in
the European market, particularly for pediatric and occupational use. Still, trade discipline is likely
to intensify in the form of safety recalls and labour compliance investigations. The study emphasizes
that successful market integration depends on a country’s ability to meet not only product safety and
performance requirements, but also evolving expectations for social responsibility and sustainable
production. Two disciplinary cases involving Lucid Korea's trade with EU partners are used to
illustrate these dynamics in practice.

Keywords: orthokeratology, Ortho-K lenses, medical device trade, EU-Korea FTA, product
compliance, ISO 13485, CE marking, trade discipline, sustainable development, technical regulation,
non-tariff barriers, market access, international trade, labour standards, WTO.

Anomauia. Memoro cmammi € 8U3HAUEHHs OCHOBHUX De2YNaMOPHUX MEeHOeHYIU, PUSUKIE I
MeXAaHizMi8 8peyto8anis vy cghepi MmidcHapoonoi mopeieni opmokepamonociunumu (Ortho-K)
JIIH3aMU, 3 AKYEHMOM HA 8UPOOHUYY OUCYUNTIHY Ma OOMPUMAHHI MOP208UX 8UMOR2 ) €8PONeliCbKOMY
Corwsi. Bcmanosneno, wo Humiwme poswupenus mopeieni Ortho-K noe’azame 3i 3pocmanuam
NONUmMy Ha Hexipyp2iuHy Kopexyito mionii ma cmpimkum pozeumrom mexnonociu y Ilisoenniii Kopei.
Cmeepoorcyemocs, wo midcnapoona mopeiens Ortho-K ninzamu cmae eaxciusum enemenmom
MPAHCKOPOOHHO20 PUHKY MEOUUHUX 8Up0DI8 i Oy0e Hadai po36Usamucs Ha mii 3pOCMAanHs OUMAYOT
KOPOMKO30pOCMi mMa NONYIAPHOCMI 000pOMHUX Memodie KopeKkyii 30py. Boonouac, ons cmanozo
3pocmanns 2any3i HeoOXioHo nodoramu HusKy euxauxie. Ceped HUX — MexHiuHa 6i0N0BIOHICMb
Peenamenmy €C wooo meouunux supobie (MDR), oompumanus miscnapoonux cmanoapmis (1SO
13485, maprysanna CE), a maxooic 3abe3neyeHus emuiHo2o UpOOHUYMBA 32I0HO 3 NOJIONCEHHAMU
npo mopeienio ma cmaauil pozeumok (ITSD) y200 npo einbny mopeisno. Ha ocnosi meopemuynux i
eMNIpUYHUX Y3aeaibHenb 3poOaeHo BUucHosok, wo Ortho-K ninsu maroms 3HauHUll A6HUL |
NPpUX08AHULl NOMEHYIAN HA €B8PONENCLKOMY DPUHKY, 0COOMUB0 Ol OUmMAY020 ma npogecitiioco
suxopucmants. [lpome oucyuniinapui 3axo0u 3 OOKy iMROPMYIOYUX KPAIH MONCYMb NOCUNIOBAMUCS
— 30Kpema, y opmi 8i0KIUKAHL NPOOYKYIL abo po3crioysanb wodo ymos npayi. Y oocniosxcenni
NIOKPecIoeEMbCsl, Wo YCNiuHa iHmezpayiss Ha PUHKY 3anexlcums He Juule 6i0 8i0nogioHocmi
MeXHIYHUM [ Oe3NeKOBUM BUMO2AM, aie Ui 8I0 30aMHOCMI OOMPUMYBAMUCS COYIATbHUX CIMAHOAPMI8
ma NpuHYyunie cmano2o eupodbHuymea. /[nsa intocmpayii yux meHOeHyitl po3eNsAHymo 08a Kelicu
mopeogenvHoi oucyuniinu mixc komnauiero Lucid Korea ma ii napmuepamu ¢ €C.

Knrwowuosi cnosa: opmoxepamonocis, Ortho-K ninzu, mopeiens meouunumu eupobamu, Y2ooa
€C-Iligoenna Kopes, esionosionicms npodykyii, 1SO 13485, mapxyeanna CE, mopzogenvha
oucyuniina, cmanuil po36Umox, mexHiuHe pe2yilto8anHs, Hemapugui o6ap’epu, oocmyn 00 PUHKY,
MidcHapoona mopeiéns, mpyoogi cmanoapmu, COT.

Introduction. The theoretical foundations of global trade policy in the medical devices and
equipment sector, which gained unprecedented momentum at the beginning of the third millennium,
are radically transforming the distribution system of the global economy, establishing a new paradigm
in which, on the one hand, the economic and technological dominance of global developed countries
is growing, and on the other hand, opportunities are opening up for the formation of new centers of
global economic competition. This process is accompanied by the growing influence of global
challenges, the failure to take into account the impact of which significantly reduces the efficiency of
the functioning of economies and international trade. For Ukraine, which has been affected by
challenges related to the pandemic's impact on the healthcare system, it is necessary, from the point
of view of realizing national interests and defending state sovereignty, to develop partnerships with
countries that are recognized global leaders in the world economy.

The institutional framework for global trade policy in the medical devices and equipment
sector has been identified. Traditionally, trade was regulated by bilateral agreements between two
countries. After World War II, when free trade became the dominant doctrine, multilateral



agreements such as the GATT and the World Trade Organization (WTO) became the main regime
for regulating global trade. However, in the context of the medical devices and equipment sector, it
can be said that national medical device registration systems and the World Health Organization
play an important role.

Against the backdrop of current trade policy changes, global supply chain disruptions, shifts
in countries' positions in the global market, shifts in trade structures, a deepening international
division of labor, and increasingly fierce international competition are forcing countries to adopt
protectionist measures to stabilize their economies. While every country is willing to offer preferential
trade terms, doing so discriminates against its partners. To secure better sales conditions and
competitive advantages, countries often resort to various protectionist measures to provoke trade
disputes. This issue is of concern because it is unthinkable that world trade would be free of disputes
or conflicts among its members. However, particularly in an era of globalization and the development
of international relations, competition among these countries has taken on a unique character
(Yacenko 2020; Reznikova N. (2018).

Vision correction has always played a pivotal role in human development and quality of life—
from the invention of rudimentary spectacles in the 13th century to the emergence of laser eye surgery
in the 20th century. In recent decades, however, the global increase in myopia, especially among
children and adolescents, has driven demand for innovative, non-invasive alternatives to traditional
glasses and surgical procedures. One such innovation is orthokeratology (Ortho-K), a method
involving the overnight use of specially designed rigid gas-permeable (RGP) lenses that temporarily
reshape the cornea to correct vision.

The growing interest in Ortho-K solutions can be attributed to several converging factors.
First, rising digital screen use and near-work activities in children have caused a surge in myopia
cases worldwide—what the World Health Organization now recognizes as a “myopia epidemic.”
Second, Ortho-K therapy is increasingly viewed as both a functional vision correction tool and a
preventative measure to slow myopic progression. As a result, global markets—particularly in Asia
and Europe—are showing rapid adoption of this technology.

Among the global producers of Ortho-K lenses, South Korea stands out for its cutting-edge
optical technology, strong clinical research foundations, and rigorous domestic regulation by the
Ministry of Food and Drug Safety (MFDS). Lucid Korea Co., Ltd., one of the country’s industry
leaders, produces lenses that are CE-marked, ISO 13485 certified, and already exported to over 20
countries, including EU member states and Ukraine. Lucid Korea’s LK-Lens series represents a
benchmark in customizable and pediatric-safe Ortho-K design.

Meanwhile, the European Union has become one of the most promising markets for Ortho-K
imports due to its aging population, high public health standards, and active regulatory framework
under the Medical Device Regulation (EU MDR 2017/745). Additionally, the EU-South Korea Free
Trade Agreement (FTA), in force since 2015, eliminates tariffs on most medical devices, including
contact lenses, facilitating smoother entry for Korean exporters.

However, as international trade in Ortho-K lenses expands, new regulatory and policy
challenges arise. These include compliance with EU safety and labelling standards, harmonization
with ISO norms, and broader trade-related obligations such as labor standards under Trade and
Sustainable Development (TSD) chapters. To fully realize the global potential of Ortho-K
technologies, exporting countries like South Korea must continuously adapt their quality management
systems, address non-tariff barriers, and align production practices with evolving EU norms.

A comprehensive analysis of the Ortho-K sector reveals both significant opportunity and
underlying complexity. Market growth is being driven by demand, but also constrained by the need
for conformity assessment, post-market surveillance, and the geopolitics of trade. As with other high-
tech medical sectors, success in Ortho-K trade depends not only on innovation but also on navigating
the intricate web of international economic diplomacy and regulatory compliance.

The purpose of this article is to investigate and systematize the disciplinary mechanisms
applied in the context of international trade in medical devices, using the case of orthokeratology
(Ortho-K) lenses imported from South Korea to the European Union. The study aims to analyze how
trade disputes can arise due to non-compliance with technical standards, regulatory frameworks, and
ethical production practices. By presenting two hypothetical but realistic trade-conflict cases, the



article seeks to highlight the role of regulatory diplomacy, the enforcement of EU medical device
regulations, and the implications of trade and sustainable development (TSD) provisions embedded
in the EU-Korea Free Trade Agreement. The research contributes to a broader understanding of how
non-tariff measures, such as product recalls or labor rights monitoring, influence market access,
business strategies, and bilateral trade relations in high-tech medical sectors.

Literature review. Orthokeratology, or Ortho-K, is gaining unprecedented momentum in the
field of vision correction and preventative eye care. Originally developed in the mid-20th century, the
technique has matured significantly through advances in gas-permeable lens technology, corneal
mapping, and personalized optical design (Smith & Walline, 2018). Today, Ortho-K is recognized not
only as an alternative to glasses and LASIK surgery but also as a scientifically supported intervention
to slow the progression of myopia, particularly in children and adolescents (Paune et al., 2020).

South Korea has emerged as a technological leader in the production of advanced Ortho-K
lenses. Companies such as Lucid Korea have developed multizone lens models—certified under ISO
13485 and CE standards—and demonstrated effectiveness in diverse clinical populations (Lucid Korea
Brochure, 2024). The country’s robust health-tech ecosystem and proactive regulatory oversight by
the Ministry of Food and Drug Safety (MFDS) have further enabled the international competitiveness
of Korean manufacturers.

In Europe, Ortho-K lenses are classified as Class IIa medical devices under the EU Medical
Device Regulation (MDR 2017/745). This requires compliance with strict conformity assessments,
post-market surveillance, and CE certification. The WTQO’s 2022 report on medical device trade
emphasizes the importance of harmonizing regulatory standards to reduce non-tariff barriers and
foster trust among trade partners. Standardization efforts—such as ISO 63152 for lens performance
and packaging—play a crucial role in facilitating access to EU markets (WTO Report, 2022).

The EU-South Korea Free Trade Agreement (FTA) has provided additional trade momentum
by eliminating tariffs on optical goods and streamlining customs procedures. However, the FTA also
includes Trade and Sustainable Development (TSD) clauses that introduce non-economic conditions
into market access. In 2021, the EU convened a Panel of Experts to address Korea’s failure to enforce
ILO labor rights—setting a precedent for potential future scrutiny in high-value export sectors like
medical optics (European Commission, 2022).

The World Bank’s analysis of medical device trade (World Bank, 2023) underscores that while
global trade in high-tech health products is expanding, developing countries face challenges related
to regulatory infrastructure and certification costs. Similarly, the UL Global Market Access program
(UL, 2023) identifies quality assurance and risk management as the two most frequent causes of
product rejections in transatlantic medical trade.

Scientific literature also highlights the growing body of clinical and regulatory research
surrounding Ortho-K lenses. Studies by Chou et al. (2005) and Smith et al. (2019) confirm the
efficacy of Ortho-K in myopia control, while more recent meta-analyses emphasize the need for
consistent post-market monitoring of corneal health outcomes (Liu & Wang, 2022). Despite this
progress, scholars caution that scaling Ortho-K globally will require not only innovation but also
harmonization of ethical production standards, traceability systems, and equitable access frameworks.

In the Ukrainian context, recent academic work (Sysoieva, 2025) has explored the bilateral
certification recognition between Ukraine and South Korea, revealing positive examples of regulatory
convergence. This cooperation, facilitated through CE-matching policies and mutual recognition of
ISO-based conformity documents, has made Ukraine an important emerging market for Korean
Ortho-K lenses.

As with the development of the hydrogen economy, the rise of Ortho-K as a global trade
product encompasses both economic potential and policy complexity. Its success depends not only
on optical performance but also on compliance with multilayered trade regulations, labor practices,
and safety norms.

Main results of the research. Ortho-K lenses are experiencing significant global market
expansion, driven by rising pediatric myopia, technological advances in lens materials, and increasing
clinical acceptance of non-surgical vision correction. The global orthokeratology lens market was



valued at approximately USD 781.6 million in 2024 and is expected to grow at a compound annual
growth rate (CAGR) of over 16% through the late 2020s.
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Figure 1. Orthokeratology lens market report, 2021-2033 (Cognitive market
research, 2025)

Europe accounted for over 30% of this market, with a regional market size of
USD 234.48 million in 2024 and projected to continue growing at ~14.7% CAGR.
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Figure 2. CAGR European orthokeratology lens market (Size by Product, 2020-2030, Grand
view research)
Specifically, the European orthokeratology lens market was valued at USD 204.9 million
in 2024 and is forecasted to reach roughly USD 295.6 million by 2030, growing at a CAGR of ~6.3%
Leading industry insights suggest the global market will expand from USD 990.6 million in
2024 to as much as USD 3.99 billion by 2032, with a projected CAGR of around 19% during this
period.
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Furthermore:



In South Korea—the leading exporter of Ortho-K lenses—the domestic market

size for myopia control spectacles and Ortho-K lenses reached approximately
USD 1.8 billion in 2024, with an expected CAGR around 10% thereafter.

This robust growth is mirrored by trade flows into the European Union. While exact EU import
trade data was limited, the market trends and tariff-free framework of the EU-Korea Free Trade
Agreement support continued growth in imports from South Korea to EU member states.

Discipline and compliance impact:

Several manufacturers—especially Korean exporters—faced heightened scrutiny under the EU Medical
Device Regulation (MDR) in 2023, with new requirements around post-market monitoring, labeling
accuracy, and conformity assessment leading to delayed registrations or recalls in some cases (such
outcomes are consistent with WTO Technical Barriers to Trade concerns).
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Figure 5. Market concentration (Europe Orthokeratology Lens Industry Dynamics by Grand view
research, 2020-2030)

In 2021, the EU convened a panel under the TSD chapter of the EU-Korea FTA to address
labor-rights violations, which set a precedent for trade-enforcement in high-value export sectors,
including optical medical devices.

To summarize, we can conclude that the main findings in Orthokeratology Lens Industry are:

1. The Ortho-K lens market is experiencing rapid global growth—from =~ USD 780 million in
2024, expanding to an anticipated USD 3—4 billion by early 2030s depending on sources (Fortune &
others).

2. Europe represents a substantial and growing share (~USD 205 million in 2024), with strong
regulatory frameworks and rising uptake in youth myopia care.

3. South Korean exports play a strategic role in meeting European import demand; domestic
production reached ~USD 1.8 billion in 2024, bolstered by innovation leaders such as Lucid Korea.

4. Regulatory compliance under EU MDR and FTA-based labor standards remains a central trade
discipline mechanism, with documented enforcement potential affecting market access in both
product-safety and sustainable labour domains.

Technological innovation is a central force in the development of the global orthokeratology
(Ortho-K) market. Advanced gas-permeable materials, Al-driven topography modeling, and 3D-
printed lens molds have significantly improved the precision, safety, and customization of Ortho-K
lenses. For instance, Lucid Korea and other leading manufacturers have begun integrating machine
learning algorithms to optimize lens fit and corneal response predictions in pediatric patients. These
systems analyze ocular biometrics in real time and adjust design parameters accordingly, thereby
improving clinical outcomes and reducing fitting time (Lucid Korea Brochure, 2024).

In terms of sustainability and global policy alignment, Ortho-K lenses contribute indirectly to
the United Nations Sustainable Development Goals (SDGs). Specifically: Goal 3 (Good Health and
Well-being): by offering non-invasive, reversible alternatives to refractive surgery and helping to curb
the global myopia epidemic. Goal 9 (Industry, Innovation and Infrastructure): through digital health



innovation and investment in high-tech medical manufacturing. Goal 12 (Responsible Consumption
and Production): as single-lens nightwear usage reduces the need for disposable daytime contacts and
eyeglasses. Goal 8 (Decent Work and Economic Growth): as the industry creates specialized, skilled
jobs in biomedicine and optical design, especially in East Asia and the EU.

Governments worldwide are investing in regulatory infrastructure to support the growth of
safe and standardized trade in medical devices like Ortho-K lenses. For example, South Korea’s
MFDS (Ministry of Food and Drug Safety) has streamlined export certification under GMP and ISO
13485 standards. The European Commission funds innovation under the EU4Health program and
enforces strict post-market surveillance under MDR 2017/745. Ukraine has recently begun aligning
national medical device registration with the EU’s CE certification system, facilitating mutual
recognition and faster import approvals (Bazaluk O., 2022, Tsygankova T. 2022; Tananaiko T., 2023;
Shlapak A., 2023, Shlapak A., 2023).

In order to dynamize international trade in Ortho-K lenses, several logistical and policy
frameworks must be improved. These include:

— Standardized electronic data exchange for lens prescriptions and biometric scans.

— Cross-border certification platforms that verify ISO, CE, and ILO compliance in real time.

— Trade facilitation mechanisms under WTO TBT and SPS agreements to ensure lens materials
meet international safety codes.

Changes in public health policy are also influencing the regulatory environment for Ortho-K
lenses:

School vision screening mandates in EU countries and East Asia are driving increased
diagnosis and early correction of myopia.

Public-private partnerships are forming to subsidize corrective devices for children, increasing
equitable access and expanding market reach.

Reimbursement reforms under national health insurance programs are slowly extending
coverage to Ortho-K lenses in countries like Germany, the Netherlands, and Japan.

International standardization plays a crucial role in facilitating Ortho-K trade:

— Quality control: Compliance with ISO 14534, ISO 13485, and EN ISO 21987 ensures product
performance and patient safety.

— Interoperability: Common standards help ensure Ortho-K lenses and diagnostic devices are
compatible across countries, reducing regulatory duplication.

— Market development: Clear labeling, traceability, and conformity pathways reduce risks for
investors and speed time-to-market for manufacturers.

The future of Ortho-K trade will depend on a country’s ability to combine technological,
regulatory, and logistical strengths. For example, South Korea has strong manufacturing capabilities
and innovation but faces scrutiny over labor rights under EU FTAs. Europe offers a stable and
lucrative market but maintains complex regulatory requirements that challenge new exporters.
Emerging markets like Ukraine and Vietnam are expanding Ortho-K accessibility but still require
external investment to upgrade certification systems and health infrastructure.

In conclusion, the prospects for international trade in Ortho-K lenses are promising but
contingent on harmonized global regulations, sustainable innovation, ethical labor practices, and
continued government investment in digital and health infrastructure. Much like hydrogen in the
energy sector, Ortho-K lenses in healthcare represent both a commercial opportunity and a pathway
to achieving long-term global development goals.

Conclusions. Thus, the international trade of orthokeratology (Ortho-K) lenses is poised for
active growth and institutional support, particularly in the context of rising global demand for
pediatric myopia control and non-invasive vision correction technologies. However, to achieve
significant long-term success, the sector must overcome regulatory, technical, and ethical challenges.
Theoretical and empirical studies, as well as recent market trends, confirm the high commercial and
medical potential of Ortho-K lenses. Yet, barriers remain in the form of complex certification
procedures, varying safety standards, and trade friction arising from labor rights and sustainability
concerns.

International trade in Ortho-K lenses has already become an influential factor in shaping
healthcare access and medical innovation, especially in highly regulated regions like the European



Union. The trade discipline observed through enforcement of CE certifications, EU MDR rules, and
labor clauses in FTAs such as the EU-Korea agreement demonstrates how the lens sector is both a
beneficiary and subject of evolving international trade governance. These regulatory shifts require
significant adaptation from exporters, particularly in South Korea, where the majority of Ortho-K
production is concentrated.

The future growth of Ortho-K trade will require systemic changes in both national and
international policy:

Harmonization of medical device standards (ISO 14534, EN ISO 21987).

Transparent and digitally streamlined product traceability mechanisms.

Greater cooperation between regulatory bodies and manufacturers across jurisdictions.

Inclusion of sustainability and labor rights in the medical supply chain.

The integration of innovation, such as Al-based fitting systems and smart lens coatings,
reinforces the need for updated classification systems and risk assessments within regulatory
frameworks. As such, innovation must be met with parallel advancements in policy, funding, and
infrastructure.

Despite persistent obstacles—including market fragmentation, certification bottlenecks, and
import/export documentation delays—various national and supranational initiatives provide grounds
for optimism. Countries such as South Korea, Germany, and Ukraine are either advancing lens
production technology or aligning their regulations with global standards, while institutions like the
WTO and European Commission continue refining trade facilitation tools.

Therefore, the Ortho-K lens sector faces a complex but promising path forward, involving
trade diplomacy, technological modernization, and institutional development. With continued public-
private investment, harmonized international standards, and stronger compliance mechanisms, the
Ortho-K lens industry can secure its role not only as a key segment of the global medical devices
market, but also as a contributor to health equity, sustainable development, and innovation-driven
trade growth in the 21st century.
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