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. INTRODUCTION AND PURPOSE

A. International monitoring list of equipment used in the illicit
manufacture of drugs

The illicit manufacture of drugs requires not only precursor chemicals but also a wide range
of specialized equipment, such as mixers, reaction vessels, glassware, heating mantles and
tableting and encapsulating machines. While the control of precursor chemicals has been a long-
standing focus under article 12 of the United Nations Convention against lllicit Traffic in Narcotic
Drugs and Psychotropic Substances of 1988, equipment has more recently been the subject of
growing international attention, reflecting changes in the dynamics of and trends in illicit drug
manufacture. In particular, the rapid expansion of synthetic drug manufacture in recent decades
has often relied on more complex and specialized equipment than the production of traditional
plant-based drugs such as cocaine or heroin.?!

To address this gap, the International Narcotics Control Board (INCB) published, in 2019,
an awareness-raising and guidance document,? and then established, in March 2022, the
international monitoring list of equipment used in the illicit manufacture of drugs (IMLE). IMLE
is a practical tool designed to help Governments and competent national authorities identify,
monitor and prevent the diversion of specialized equipment for use in illicit drug manufacture. It
includes items of international relevance for which substantial evidence of misuse exists, such as
pill presses, rotary evaporators and large-capacity glass reaction flasks. Most of this equipment
is also widely available in legitimate industries, either as newly manufactured or second-hand
items, which complicates oversight.3

Accordingly, INCB has devoted increasing attention to addressing the challenges posed by
the growing use of equipment in the illicit manufacture of drugs. The Board has sought to raise
awareness among competent national authorities and to foster cooperation with private sector
stakeholders, with a view to strengthening preventive measures while safeguarding legitimate
industrial use.

B. Article 13 of the United Nations Convention against lllicit
Traffic in Narcotic Drugs and Psychotropic Substances of 1988

Article 13 of the 1988 Convention provides a legal foundation for preventing trade in and
diversion of equipment for illicit drug manufacture. It calls upon Member States to take such
measures as they deem appropriate and to cooperate internationally to that end.* Read together
with article 3 of the Convention, it also requires Member States to establish as criminal offences
the intentional manufacture, transport or distribution of such equipment when it is to be used
for illicit purposes.>

! International Narcotics Control Board (INCB), “Illicit drug manufacturing equipment and
article 13 of the United Nations Convention against Illicit Traffic in Narcotic Drugs and
Psychotropic Substances of 1988, Technical Report (Vienna, 2025).

2 INCB, “Guidelines to prevent and investigate the diversion of materials and equipment essential
for illicit drug manufacture in the context of article 13 of the United Nations Convention against
Illicit Traffic in Narcotic Drugs and Psychotropic Substances of 1988” (for official use only).

3 IMLE contains 14 categories of equipment and is available in INCB secure area, for official use
only. The list will be updated on a regular basis, as required

4 Conference room paper entitled “Illicit Drug Manufacturing Equipment and article 13 of the
1988 Convention: awareness-raising and guidance document for policy makers”
(E/CN.7/2022/CRP.8, para. 8).

5 United Nations Convention against Illicit Traffic in Narcotic Drugs and Psychotropic Substances
of 1988 (United Nations, Treaty Series, vol. 1582, No. 27627, p. 95).
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Despite this mandate, article 13 has historically been underutilized compared with article
12, on precursor chemicals. INCB has therefore promoted article 13 as a complementary tool for
addressing illicit drug manufacture and its operationalization is central to the purpose of the
present review of mapping the legitimate industrial landscape surrounding high-risk equipment,
understanding supply chains, and reinforcing global cooperation to prevent diversion and misuse.

C. Supply chain dynamics and end-user industries

The global trade in equipment that could also be used inillicit drug manufacture (hereafter
referred to as “equipment”) plays a crucial role in legitimate commercial activities such as the
pharmaceutical, chemical, food processing and cosmetic industries, as well as the medical device
sector and scientific and research institutions, including universities. At the same time, such
equipment and its components are vulnerable to diversion for use in the illicit manufacture of
drugs and precursors, posing ongoing challenges for regulatory and law enforcement authorities
and private sector stakeholders.

Understanding the legitimate industrial ecosystem of equipment is therefore of strategic
importance. The present review analyses global trade linkages and examines how this equipment
is manufactured, traded, distributed and used, including by exploring the roles of manufacturers,
distributors, second-hand dealers and end users. By mapping equipment within its legitimate
economic functions, the review identifies potential vulnerabilities to misuse or diversion and
provides an evidence base for more effective preventive measures, targeted engagement with
stakeholders and strengthened international cooperation in line with article 13 of the 1988
Convention.

Therefore, the primary purpose of the present review is to clarify the legitimate industrial
footprint of equipment and the mapping of its supply chains focused on the following three
interlinked objectives:

(a) Contextualization: to situate each type of equipment within its primary
industrial functions, showing where and how it is deployed in legitimate
production, processing and research;

(b) Differentiation: to identify points along the supply chain where lawful
markets may intersect with vulnerabilities to diversion, including the role
of second-hand markets and custom modifications;

(c) Engagement: to build a structured knowledge base to inform
cooperation with Governments, competent national authorities,
manufacturers, distributors and other private sector stakeholders,
ensuring a balanced approach that safeguards both trade and control.

Methodology

The information presented in the present review was constructed using a
combination of:

(a) Data extracted from market analysis reports;
(b) Secondary data sources.

Estimates and descriptive findings were verified to the extent possible through
triangulation across multiple sources, with priority being given to consistency
across independent references. Where sources diverged, results were reported as
ranges, reflecting variations in sectoral definitions and in the categories of
equipment included across the sources consulted.



Il. CATEGORIES OF END-USER INDUSTRIES

Legitimate industrial mapping extends across a broad range of end-user industries.
Equipment supports manufacture, processing and research in diverse categories of industries
such as the pharmaceutical, chemical, food and beverage, cosmetics, veterinary medicine,
agriculture, clean technologies and scientific research industries, among others.

A. Pharmaceutical industry
1. Overview

The pharmaceutical industry is responsible for the discovery, development, manufacture
and marketing of medicines, including both branded and generic products. A large share of global
production takes the form of solid-dosage medicines (tablets and capsules), while extensive
research and development supports formulation, the synthesis of active pharmaceutical
ingredients and rigorous quality controls. To achieve this, companies rely on specialized
production lines as well as laboratory and pilot-scale equipment. Strict regulation under good
manufacturing practices ensures that every stage — from research and formulation to industrial
production, packaging and distribution — is subject to comprehensive documentation and
oversight.

2. Relevance for the monitoring of equipment

The pharmaceutical sector is one of the main legitimate users of equipment. Large-scale
production of tablets and capsules relies on tablet presses, punches and dies, encapsulating
machines and mixing equipment, all of which are standard components of commercial
manufacturing lines. In addition, research, development and pilot-scale facilities also use
reactors, condensers, large-capacity glassware, separatory funnels and rotary evaporators for the
synthesis, formulation and development of active pharmaceutical ingredients, and process
optimization. Packaging and distribution operations depend on tablet counters and polishing
machines to ensure accurate dispensing and high-quality presentation.

Owing to the fact that much of this equipment is recognized as having dual-use potential
— fully legitimate in pharmaceutical operations yet also recurrently misused in illicit drug
manufacture —the sector constitutes a key reference point for monitoring frameworks. Secondary
markets for pharmaceutical equipment are well established globally, ranging from formal
refurbishment vendors to open online platforms. As a result, oversight is especially relevant for
these markets, where decommissioned or refurbished equipment may circulate beyond
established supply chains if not subject to proper record-keeping and traceability.

B. Contract manufacturers
1. Overview

Contract manufacturers — including contract manufacturing organizations and contract
development and manufacturing organizations — are third-party suppliers that provide
development and manufacture services on behalf of pharmaceutical and biotechnology
companies. They offer specialized expertise and infrastructure under contractual arrangements
but are not themselves the product registration holders. As they conduct outsourced
development, formulation, scale-up and commercial manufacture, such companies are legitimate
industrial users of equipment. Their operations are comparable to those of pharmaceutical
companies and span from laboratory research to large-scale manufacturing and packaging. The
scale and diversity of projects handled by contract manufacturing organizations and contract
development and manufacturing organizations make them particularly relevant for monitoring
frameworks, as they often manage manufacture for multiple clients simultaneously.



2. Relevance for the monitoring of equipment

Contract manufacturers make use of the full range of equipment, as they perform both
development and large-scale manufacturing on behalf of multiple clients. Typical equipment used
in their operations includes:

(a) Tablet presses, encapsulating machines, punches and dies and mixing
equipment for formulation and dosage form manufacturing;

(b) Reactors, condensers, large-capacity glassware, rotary evaporators and
separatory funnels in the laboratory, pilot and production stages of
active pharmaceutical ingredients;

(c) Tablet counters and polishers in packaging and distribution lines.

What makes contract manufacturing organizations and contract development and
manufacturing organizations particularly relevant from a monitoring perspective is the structural
characteristics of their business model. As they handle multiple products and clients
concurrently, often across different jurisdictions, they operate with a high concentration of
specialized equipment and regular equipment turnover. These features require — consistent with
standard practices across the pharmaceutical industry — clear documentation and coordination
mechanisms to ensure that:

(a) The acquisition, movement and disposal of equipment are properly
documented;

(b) Segregation between client projects is maintained in accordance with
contractual and regulatory requirements;

(c) Secondary or refurbished equipment markets remain aligned with
legitimate supply chains.

Given the scale and complexity of outsourced manufacture, it is important for competent
national authorities to maintain appropriate visibility of this sector and to engage with contract
manufacturers as part of broader efforts to ensure the legitimate trade and use of equipment.

C. Veterinary pharmaceutical industry
1. Overview

The veterinary pharmaceutical sector develops and produces medicines for animals.
Common dosage forms include tablets, capsules, boluses and premixes, alongside injectables and
topical products. Production is governed by good manufacturing practices comparable to those
applied in human pharmaceuticals and adapted to veterinary contexts to ensure traceability,
safety and quality standards.

2. Relevance for the monitoring of equipment

As solid oral formulations are widely used in veterinary medicine, legitimate operations
make extensive use of tablet presses, punches and dies, encapsulating machines and mixing
equipment. Research, pilot and quality control laboratories also rely on rotary evaporators, large-
capacity glassware, separatory funnels and, in facilities that synthesize veterinary active
substances, small- to medium-scale reactors and condensers. Packaging operations employ tablet
counters and polishers to prepare products for distribution. Given this wide spectrum of
equipment, monitoring is needed not only for acquisition and use but also for the resale and
disposal of decommissioned machinery, which may otherwise enter secondary markets without
proper traceability.



D. Dietary supplements and nutraceutical industry
1. Overview

The dietary supplements and nutraceutical® industry produces a wide range of products,
including vitamins, minerals, herbal extracts, probiotics and protein or amino acid formulations.
These products are commercialized in diverse formats such as tablets, capsules, powders and soft
gels, often resembling pharmaceutical dosage forms. Although regulatory frameworks differ
across countries, most markets appear to apply good manufacturing practice-based requirements
to ensure product quality, safety and labelling accuracy. Global demand is driven by consumer
interest in preventive health and wellness, as well as by the expansion of retail and specialized
health product distribution channels.

2. Relevance for the monitoring of equipment

As many dietary supplements are produced in solid oral dosage forms, legitimate
manufacturers rely extensively on tablet presses, punches and dies, encapsulating machines and
mixing equipment for large-scale production. Tablet counters and polishers are also widely used
in packaging lines to prepare products for commercial sale. Research and quality control facilities,
particularly those that deal with botanical or herbal ingredients, use rotary evaporators, large-
capacity glassware and condensers as part of extraction, concentration and standardization
processes for active components.

The similarity of these production processes to those used in the pharmaceutical industry,
combined with the large and growing global scale of the supplements industry, makes this sector
highly relevant for monitoring equipment. In addition, manufacturers of dietary supplements
often acquire refurbished or second-hand machinery, much of it originally designed for
pharmaceutical production, underscoring the importance of monitoring equipment acquisition
and resale.

E. Confectionery and candy industry
1. Overview

The confectionery industry encompasses the manufacture of sweets, chewing gum and
compressed candy products. One significant segment of this sector involves the production of
compressed confectionery tablets (e.g. mints and lozenges), which are manufactured using
equipment functionally similar to that used in pharmaceutical solid-dosage production, such as
tablet presses, punches and dies, mixing equipment and polishing machines. Although
confectionery tablets are produced for taste and consumer enjoyment rather than therapeutic
purposes, their manufacturing processes — powder blending, compression, finishing and
packaging — closely resemble those used in pharmaceutical compression. As a result, certain
categories of equipment typically associated with the manufacture of tablets also play an integral
role in the production of confectionery.

2. Relevance for the monitoring of equipment

The manufacture of confectionery and candy represents the legitimate industrial use of
several pieces of equipment, particularly food-grade tablet presses, punches and dies, mixers and
polishers. These machines are used to compress sugar-based or flavoured powders into uniform
confectionery tablets and to polish or coat them for consumer appeal. In packaging operations,
tablet counters may also be employed, although their use is more limited compared with in the
pharmaceutical sector.

¢ The term nutraceutical is used variably across jurisdictions, typically covering dietary
supplements and other related health-oriented products.
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F. Cosmetics and personal care industry
1. Overview

The cosmetics and personal care industry encompasses the manufacture of skincare,
haircare, oral-care, fragrance and other cosmetic products. Manufacture and product
development rely on operations such as the mixing and blending, heating and cooling,
emulsification, homogenization, extraction and distillation of active ingredients, and a wide range
of filling and packaging activities. Regulatory frameworks in major markets typically apply good
manufacturing practices to cosmetics, establishing requirements for manufacture, quality
control, storage and distribution to ensure product safety and consistency.

2. Relevance for the monitoring of equipment

The cosmetics and personal care sector is a legitimate user of several categories of
equipment, particularly mixing and blending machinery used to produce creams, lotions,
emulsions and other semi-solid formulations. Temperature-controlled processing equipment —
such as water or oil baths and heating mantles — is also routinely employed during formulation
and other processes that require controlled heating or cooling. In the development of fragrances
and certain cosmetic active ingredients, laboratories make use of glassware, condensers for reflux
or distillation, and rotary evaporators for extraction, concentration and solvent recovery. While
tablet presses and encapsulating machines are generally not part of cosmetics manufacturing,
the use of laboratory-scale equipment designed for chemical processing — such as rotary
evaporators and condensers — is relevant from a monitoring perspective, as these devices can
also be diverted or misused for the illicit manufacture of drugs.

G. Producers of fine and specialty chemicals
1. Overview

The fine and specialty chemicals sector produces high-value chemical compounds in
relatively small volumes; such compounds are primarily used as intermediates or functional
ingredients in industries such as the pharmaceuticals, food additives, cosmetics and electronics
industries. Within the broader fine and specialty chemicals sector, several downstream
application areas — such as agrochemical production or the flavours and fragrances sector — are
treated as subsector groups. These groups rely on intermediates supplied by fine and specialty
chemical producers and typically operate at the formulation or application stage rather than at
the level of synthetic chemistry manufacture.

The fine and specialty chemicals sector is characterized by structural complexity, high
purity requirements and tailored performance attributes rather than by production scale. This
distinguishes the sector from producers of commodity chemicals, which manufacture bulk
substances such as ammonia, sulphuric acid or ethylene in very large volumes.

The production of commodity chemicals relies on large-scale industrial plants and heavy
processing equipment, none of which falls within the scope of IMLE. In contrast, fine and specialty
chemicals are typically manufactured in small- to medium-scale batch operations, often under
strict regulatory or customer specifications.

2. Relevance for the monitoring of equipment

Producers of fine and specialty chemicals are legitimate industrial users of several pieces
of equipment, as their activities rely on laboratory-scale and
pilot-scale apparatus for the synthesis, purification and characterization of chemical compounds.
The overlap with equipment commonly diverted for use in illicit drug manufacture — particularly
reactors, condensers, rotary evaporators, heating mantles and separatory funnels — makes this
sector especially relevant for monitoring frameworks.



Given that fine and specialty chemical producers operate upstream in the synthesis of
chemical intermediates — supplying inputs to the pharmaceutical, agrochemical and cosmetics
industries — and rely on equipment categories, this sector represents a relevant point for
regulatory attention. The combination of small- to medium-scale batch production, the use of
sensitive processing equipment and the circulation of second-hand laboratory and pilot-scale
apparatus create conditions in which the monitoring of acquisition, use and secondary-market
transactions can help to mitigate opportunities for diversion.

H. Food and beverage industry

1. Overview

The food and beverage processing industry encompasses a broad range of continuous and
batch operations that convert agricultural, marine and other biological raw materials into
consumer products or intermediate ingredients.

Production typically involves a sequence of pre-treatment steps — such as sorting, peeling
and cutting — followed by formulation processes including mixing, homogenization and
emulsification, and a variety of thermal and non-thermal processing operations. These include
heating and cooling through heat exchangers; vacuum evaporation for the concentration of
juices, syrups and extracts; selective distillation and deodorization; mechanical separation by
centrifugation or filtration; various drying technologies; and aseptic or modified-atmosphere
packaging processes.

Equipment used in this industry is designed and operated under internationally recognized
hygiene and safety standards, including food-grade material requirements, sanitary design
principles and risk-based preventive control measures. These frameworks ensure consistent
documentation, traceability and verification throughout the production chain, resulting in a
highly regulated environment with clearly defined operational and quality parameters.

2. Relevance for the monitoring of equipment

The food and beverage sector is a significant legitimate end user of several equipment
categories. Many of these devices are essential for core food processing operations involving
heating, mixing, evaporation, distillation or separation.

Rotary evaporators, condensers and heating mantles are routinely used in laboratory and
pilot-scale settings to concentrate flavours, extracts and essences, or to recover volatile
compounds from fruits, herbs and beverages. At the industrial scale, reaction vessels, such as
stainless steel or glass-lined reactors, support the production of food ingredients, including
syrups, emulsifiers, colourants and fermentation substrates. Drum heaters and heating belts
ensure controlled temperatures for viscous products such as honey, oils, molasses or fats, while
bain-maries provide gentle and uniform heating in processes common to dairy and sauce
manufacturing.

From a monitoring perspective, the types of equipment used in this industry are ubiquitous
in legitimate food manufacturing and laboratory environments, making the sector a high-volume
but low-risk category for diversion. Nonetheless, the dual-use potential of certain items —
particularly rotary evaporators, condensers and reaction vessels — remains relevant, as these
devices also have applications in small-scale chemical synthesis or solvent recovery inillicit drug
manufacture. This overlap reinforces the need to monitor secondary markets, where
decommissioned, refurbished or second-hand equipment may circulate with limited traceability.
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I. Analytical laboratories
1. Overview

Analytical and research laboratories encompass a broad range of facilities involved in
testing, quality control, forensic analysis, product development and scientific research. These
laboratories operate across multiple industries, including the pharmaceutical, chemical and food
and beverage sectors, as well as environmental sciences. Typical equipment inventories often
include reactors, rotary evaporators, condensers, heating mantles, separatory funnels and large-
capacity glassware, along with other tools required for synthesis, extraction, purification and
analytical procedures. Although most laboratories operate on a small to medium scale, their
collective demand for precision instruments and consumables represents a significant share of
the global market for laboratory equipment and glassware.

2. Relevance for the monitoring of equipment

Laboratories are among the most significant legitimate users of equipment. These facilities
routinely employ rotary evaporators, condensers and reaction vessels for analytical chemistry,
method development and compound characterization. Large-capacity glassware, separatory
funnels and heating mantles are also standard tools in analytical and preparative workflows.
These environments typically make extensive use of equipment in small-scale formats, given the
widespread use of modular laboratory glassware and other small-scale laboratory equipment.

As laboratory equipment is often traded through secondary channels, such as asset
liquidation or resale following equipment upgrades, ensuring traceability becomes a priority.
Analytical and research institutions therefore play a crucial role in awareness-raising and in the
early detection of suspicious transactions, particularly when decommissioned or refurbished
equipment enters open markets where documentation may vary.

The wide distribution of such equipment across universities, private laboratories, contract
research organizations and government institutions contributes to a diverse user base and, as a
result, to environments with varying levels of oversight and traceability. Given the sector’s
extensive use of equipment and its presence in public and private institutions, analytical and
research laboratories constitute important legitimate users within the broader monitoring
landscape.

J. Academic and research institutions

1. Overview

Academic and research institutions encompass universities, technical schools and publicly
funded research centres engaged in education, scientific experimentation and technological
development across disciplines such as chemistry, biology and engineering. These institutions
typically operate extensive networks of teaching and research laboratories that are equipped
with both basic and advanced apparatus, including glassware, heating mantles, rotary
evaporators, condensers and reaction vessels. Facilities range from small-scale teaching units to
more sophisticated pilot-scale facilities used in applied research, process development and
technology transfer activities.

2. Relevance for the monitoring of equipment

Universities and publicly funded research centres are widespread legitimate users of
equipment, as laboratory training and experimental work require regular access to a broad range
of scientific apparatus. These institutions typically manage large inventories of glassware, rotary
evaporators, condensers, reaction vessels and other small-scale laboratory equipment, which are
used across teaching, research and applied science activities.
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Because of their size and the regular renewal of laboratory infrastructure, academic and
research institutions also represent a relevant point in the circulation of decommissioned
equipment. Older or redundant items are often transferred through donations, campus surplus
programmes, auctions or other asset liquidation channels, where traceability may diminish once
the equipment leaves institutional oversight.

The identification and mapping of legitimate users, including educational and research
facilities, constitute key measures to promote voluntary cooperation and enhance awareness of
diversion risks, thereby supporting transparency within the legitimate supply chain.

K. Hospitals, clinics and compounding pharmacies

1. Overview

Hospitals, clinics and compounding pharmacies constitute an extensive and diverse
network of facilities engaged in patient care, diagnostics and pharmaceutical preparation. Their
laboratory operations support clinical testing and the formulation and compounding of medicines
tailored to individual prescriptions. Clinical laboratories within hospitals employ a wide range of
instruments and auxiliary apparatus for sample analysis, reagent preparation and sterilization.
Compounding pharmacies typically use small-scale mixers, blenders, heating devices and
encapsulation equipment to prepare dosage forms that are not commercially available. In a
limited number of cases, they may also produce simple tablets using manual moulds or single-
punch bench tools when required for specific patient needs.

2. Relevance for the monitoring of equipment

Although they are primarily focused on medical and pharmaceutical services, hospitals,
clinics and compounding pharmacies are legitimate users of several types of
equipment, particularly rotary evaporators, small-scale mixers, heating devices, tablet counters
and capsule-filling equipment. Compounding pharmacies, in particular, rely on compact or bench-
scale apparatus to prepare personalized medicines or sterile preparations, including tools used
for powder blending, encapsulation and the occasional production of simple tablets using manual
or single-punch devices.

The decentralized nature of these operations — often involving independent,
small-scale or geographically dispersed facilities — contributes to a diverse user base, making
awareness, record-keeping and traceability important elements for maintaining transparency
within the legitimate supply chain.
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lll. Equipment supply chain dynamics

The supply chain for equipment is characterized by several features that influence both the
legitimate circulation and the points of vulnerability of such equipment. Unlike precursor
chemicals, which are typically consumed or transformed during manufacturing processes,
equipment constitutes durable assets designed for repeated use over extended periods and may
be traded, relocated, refurbished or re-exported multiple times throughout its life cycle. As a
result, global flows of equipment are shaped not only by initial manufacturing and export
decisions but also by downstream distribution arrangements, logistical practices and asset
management choices made by a wide range of supply chain stakeholders.

Mapping these supply chain dynamics is therefore essential in order to understand how
equipment circulates legitimately across borders, as well as where vulnerabilities may arise. The
movement of such equipment is influenced by the geographic concentration of manufacturing
hubs, the structure and fragmentation of distribution networks, the role of global logistics and trade
facilitation services, and the growing importance of digital trading platforms and second-hand
markets. Together, these features define the operational pathways through which equipment is
marketed, transferred, transported and redeployed internationally, and help explain why visibility,
traceability and regulatory oversight vary at different points of the supply chain.

A. Stakeholder classification and supply chain roles

This section outlines the main categories of stakeholders involved in the manufacture,
trade, distribution, modification and end-of-life management of equipment and describes their
respective roles within the global supply chain. These stakeholders include original equipment
manufacturers; trading, distribution and logistics intermediaries; actors operating in second-
hand markets and refurbishment and retrofitting markets; digital marketplace platforms; and
service providers responsible for the final decommissioning and disposal of equipment.

1. Global manufacturing landscape

Equipment is manufactured by a broad set of original equipment manufacturers supplying
the end-user industries described in section Il above. Equipment manufacture is concentrated
among established engineering and laboratory equipment firms with long-standing experience in
supplying regulated industries, which are based predominantly in Europe, Asia and North America.

2. Trading, distribution and logistics intermediaries

Trading and distribution entities, together with wholesalers and logistics providers, form
the primary “trade facilitation layer” through which equipment moves from manufacturers to
end users. These actors are responsible for organizing cross-border trade, supplying national and
regional markets and enabling equipment to circulate through established commercial and
transport networks. They frequently operate across multiple jurisdictions and, in many cases,
combine commercial and logistical functions within the same firm (for example, an importer or
distributor that also manages warehousing and domestic distribution). The sector includes both
specialized technical suppliers focused on particular categories of equipment and general
industrial distributors that supply a broad range of machinery and components.

Trading and distribution entities include importers, exporters, distributors and equipment
dealers that supply equipment to national, regional or international markets. Depending on their
business model, such entities may transact as principals (by purchasing equipment and reselling
it), operate as agents or as brokers arranging sales without taking title to the goods, or participate
in authorized distribution networks established by manufacturers.
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Meanwhile, wholesale and logistics providers include wholesalers, warehouses and order
fulfilment facilities, freight forwarders, cargo consolidators, express carriers, customs brokers and
other firms supporting the physical movement and handling of goods. Their services typically
include storage and inventory management, the packaging and preparation of goods for
shipment, the consolidation and deconsolidation of consignments, and transport by sea, air and
road, including delivery to the final destination.

Across the trade facilitation layer, equipment may undergo multiple commercial and
logistical handovers before reaching end-user industries. In some cases, supply chains are
relatively direct, moving from the manufacturer to the importer or distributor, and then to the
end user. In other cases, additional intermediaries are involved, such as brokers, regional dealers,
wholesale networks and third-party logistics providers. By their very nature, industries in the
trade facilitation layer exist worldwide without any specific geographic concentration.

3. Second-hand and refurbishment markets

The global circulation of equipment is influenced not only by primary manufacturing and
distribution channels, but also by second-hand and refurbishment markets, through which used
or refurbished machinery is traded and re-exported across borders. These markets respond to
legitimate industrial demand, including small and medium-sized enterprises, research
institutions and start-ups seeking cost-effective alternatives to new equipment.

Refurbishment activities are typically carried out by specialized firms that recondition and
resell equipment, often extending its operational life cycle
and facilitating its continued use in legitimate industrial applications. In parallel, second-hand
equipment markets play an important role in redistributing used machinery across domestic and
international markets.

The second-hand market for specialized industrial equipment, including pharmaceutical
manufacturing machinery and large-capacity laboratory apparatus, represents a significant and
expanding economic segment. This market is closely linked to sustained capital investment in
new equipment, which generates surplus machinery entering secondary circulation. In the
pharmaceutical sector in particular, the generation of surplus manufacturing and laboratory
equipment is a routine outcome of technological upgrades, capacity adjustments and site
rationalization processes.

The principal financial incentive underpinning second-hand and refurbishment markets is
the reduced capital investment required to acquire second-hand equipment. Depending on the
type of equipment and its condition, purchasing refurbished machinery can yield cost savings in
the range of 30% to 60% compared with purchasing new assets.

(a) Second-hand market participants and acquisition channels

The acquisition of second-hand equipment is typically channelled through specialized
market participants that facilitate transactions across domestic and international markets. Buyers
primarily access used equipment through two main channels: certified dealers and brokers, and
industrial auction houses. Each channel presents distinct characteristics in terms of transparency,
documentation and transaction dynamics, which are relevant for monitoring and oversight
considerations.

(i) Certified dealers and brokers

Certified dealers and brokers constitute a central segment of the second-hand equipment
market. Equipment dealers typically maintain physical inventories, often operating from
specialized warehouses that allow prospective buyers to inspect assets prior to purchase. Dealers
generally offer higher levels of reliability, including access to service histories, maintenance
records and, in some cases, warranties or after-sales support, which are particularly relevant for
equipment used in regulated industrial environments.
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Equipment brokers, by contrast, act as commission-based intermediaries who facilitate
transactions between buyers and sellers without taking legal ownership of the equipment.
Brokers add value by coordinating logistics, financing arrangements, shipping, and payment
processes, drawing on established industry networks to match supply and demand efficiently.

Within this segment, the distinction between used and refurbished equipment is
particularly relevant. Used equipment is commonly sold on an “as-is” basis, often with limited or
no warranty. Refurbished or remanufactured equipment, which is typically offered by established
dealers, undergoes processes such as disassembly, inspection, repair, testing and restoration to
original or comparable specifications prior to resale.

(ii) Industrial auction houses

Industrial auction houses function primarily as rapid liquidation channels, frequently used
to dispose of surplus, decommissioned or ageing equipment. The acquisition of equipment
through auctions generally involves higher levels of uncertainty. Equipment offered by auction
may lack comprehensive documentation concerning previous ownership, maintenance history or
regulatory compliance. Transactions are typically conducted on an “as-is” basis, with limited
warranties and little to no post-sale technical or regulatory support.

(b) Second-hand market analysis

Second-hand market dynamics vary across different categories of equipment, reflecting
differences in durability, technological obsolescence, regulatory requirements and patterns of
industrial use. The second-hand market for tablet presses is one of the most established and
active within the pharmaceutical manufacturing sector. Large-capacity rotary presses and mid-
scale single-station units regularly enter resale channels due to plant upgrades, line expansions
and modernization cycles under good manufacturing practices, particularly in the pharmaceutical
industry. Used tablet presses are commonly reported to sell for approximately 30% to 60% of the
cost of new units, reflecting long operational lifespans (often extending over two decades) and
strong global demand.

4. Custom and retrofitting operators

Custom and retrofitting operators are specialized engineering firms, service centres or
technical teams that rebuild, remanufacture, upgrade, calibrate or modernize existing industrial
equipment to improve performance, extend service life and support compliance with current
technical or quality standards —without full replacement. Their role typically involves engineering
modifications to or replacing major systems (e.g. mechanical assemblies, controls, automation
systems, safety systems or process modules) that restore or enhance operational capability and
prolong the lifespan of assets while reducing the cost, downtime and procurement lead times
associated with acquiring new equipment.

These services are relevant for the custom fabrication, adaptation and retrofitting of
reaction vessels and associated process equipment, and may include component upgrades,
mixing system improvements and other modernization work that extends the lifespan of
equipment and supports its continued compliance with operational and safety requirements.

The core contribution of custom and retrofitting operators is the extension of life cycles
and the continuity of operations. They enable firms to keep older equipment productive,
maintain performance standards and adapt machinery to changing requirements without a full
capital replacement cycle.

Actors and market structure

Key actors among custom and retrofitting operators include authorized service networks,
specialized retrofitting firms, in-house engineering and maintenance teams, and second-hand
equipment traders who coordinate refurbishment or upgrade services prior to the resale of
equipment. Custom and retrofitting service providers operate on different scales. They range
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from local workshops focused on the replacement of parts and mechanical rebuilds, to
specialized engineering service centres delivering comprehensive modernization and upgrade
packages. In practice, custom and retrofitting operators interface with multiple other supply
chain roles, including distributors of spare parts, logistics providers responsible for equipment
transport, second-hand market operators and final disposal services managing removed or
obsolete components.

5. Digital marketplaces

Digital marketplaces are reshaping how industrial buyers and sellers identify, source and
procure equipment across borders. These platforms connect buyers and sellers and have become
increasingly important channels for the sale and acquisition of both new and used or refurbished
equipment, facilitating faster procurement processes and broader supplier access. Their rapid
expansion has widened legitimate access to specialized machinery — particularly for small and
medium-sized enterprises — while also diversifying the pathways through which equipment
circulates internationally.

(a) Digital marketplace business models

Digital marketplaces operate as multi-purpose platforms through which buyers can access
a wide range of equipment. These platforms generally follow three distinct business models, each
designed to meet the requirements for different types of sourcing processes and transactional
needs. The most relevant models for equipment procurement are outlined below.

(i) Transactional business-to-business marketplaces (direct sales model)

Transactional business-to-business (B2B) marketplaces enable buyers and sellers to
complete commercial transactions directly through an online interface. Operating similarly to
business-to-consumer e-commerce models, they allow users to identify, compare and purchase
equipment from suppliers operating on the platform.

Common equipment traded through these platforms include laboratory-scale equipment
such as heating mantles, separatory funnels, bain-maries (water or oil baths) and reflux
condensers; some production-scale machinery may also be listed depending on the supplier.

(ii) Lead-generation directories and classified marketplaces (listing and referral
model)

The listing and referral model emphasizes supplier discovery rather than direct online
transactions. Platforms in this category aggregate large numbers of verified suppliers and product
listings, enabling buyers to compare offers, request quotations and establish direct contact with
manufacturers or distributors.

A wide range of equipment — from small laboratory equipment to larger industrial
machinery — can be sourced through these directories.

(iii)  Auction and liquidation marketplaces (specialized transactional model)

Auction platforms specialize in the sale of used, surplus or liquidated industrial equipment.
These marketplaces incorporate bidding mechanisms and may manage selected parts of the
transaction process, including the listing, inspection or payment of equipment, and the transfer
of assets.

Typical equipment traded through this model includes tablet presses, capsule-filling
machines, pill counters and tablet polishers, which are high-value types of machinery frequently
resold from decommissioned or upgraded production lines.
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(b) Operational scale of digital marketplaces for equipment

Digital marketplaces vary widely in their scope, business models and geographical reach.
For analytical purposes, these platforms can be broadly grouped into two operational tiers: tier
1, which refers to globally active platforms with broad market coverage, and tier 2, which refers
to regionally focused or sector-specific platforms that concentrate on industrial or geographically
defined markets. This distinction helps contextualize the scale at which equipment is traded and
the diversity of digital channels through which equipment may circulate.

(i) Tier 1: global platforms

Tier 1 platforms operate on a global scale and primarily follow the transactional B2B model.
These platforms serve multiple industrial categories, although their level of specialization in
industrial machinery varies. Despite their broad market reach, the number of platforms operating
on this scale remains very small.

(ii) Tier 2: regional and sector-specific platforms

Tier 2 platforms concentrate on equipment sourcing, supplier discovery and industry-
specific listings within defined geographic regions. These platforms typically address the needs
of professional buyers across technical and industrial sectors. Globally, a broader group of
regionally significant platforms facilitate specialized equipment trade.

While Tier 1 platforms dominate in terms of overall transaction volume, most digital
channels relevant to industrial equipment operate within regional or national ecosystems,
reflecting localized industrial demand, supplier networks and sectoral specialization.

6. Final disposal services

Final disposal services refer to the permanent removal of machinery from operational
service and are carried out by entities responsible for the decommissioning, dismantling,
scrapping, destruction or controlled recycling of equipment at the end of its life cycle. These
services represent the terminal stage in the equipment supply chain and may be initiated by
manufacturers, distributors, end users or other asset owners once equipment is obsolete,
damaged or no longer needed, or has reached the end of its economic life.

Actors typically involved in the final disposal of equipment include specialized industrial
decommissioning and dismantling contractors, certified destruction service providers, scrap
dealers and industrial recyclers (including metal recovery firms).

Final disposal is not necessarily a simple end event; disposal services frequently involve
technical dismantling, the separation of functional sub-assemblies and the removal of
components for recycling or destruction alongside scrap materials. This process often requires
multiple parties, including transport providers for removal and haulage, dismantling contractors
for disassembly and recyclers or destruction facilities for final treatment.

Controlled disposal is generally characterized by formal decommissioning procedures and
documentation that records the identity of the equipment (and, where available, model and
serial numbers), the date and method of disposal, the receiving facility or contractor, and the
outcome (e.g. the destruction, scrapping or recycling of equipment). It may also involve chain-of-
custody or transfer documentation and the issuance of certificates of destruction or recycling by
the service provider. These elements are commonly used in industrial asset management and
support compliance with environmental and waste-management frameworks and equipment
regulatory measures, if they exist.

When disposal processes are not properly documented, equipment may inadvertently re-enter
second-hand or informal markets without traceability, creating potential vulnerabilities to diversion.
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7. Additive manufacturing (3D printing): an emerging trend relevant to
equipment

Additive manufacturing, commonly known as 3D printing, refers to a group of technologies that
create physical objects by adding material layer by layer based on a digital design file. Unlike
traditional manufacturing, which cuts or moulds materials into shape, 3D printing builds the object
directly from a computer-generated model, such as computer-aided design files, which contain the
detailed three-dimensional structure of the object, or stereolithography files, which translate that
model into the surface geometry that the printer uses to build the part. Modern systems can print in
plastics, resins and, increasingly, metals, making it possible to produce customized components or
replacement parts with limited equipment, technical skills or infrastructure.

(a) Next-generation tool fabrication

Additive manufacturing is increasingly influencing the fabrication of mechanical
components, including certain equipment such as pill press parts and punches and dies. Users
can now produce functional components outside industrial environments using low-cost desktop
equipment and freely available digital files, reducing reliance on specialized machining.

At the time of conducting the global review, attempts to manufacture illicit tablets using
equipment that had been 3D-printed or manufactured using machines at home remained limited
to basic, low-capacity press designs. Such devices lack the durability, precision and output of
industrial rotary presses. For this reason, industrial machinery remains the more practical option
for applications requiring continuous operation, mechanical durability or high compression
forces, as additive manufacturing cannot yet replicate such performance characteristics.

(b) Anticipated regulatory challenges

As 3D printing technologies expand, they pose emerging challenges for regulatory
frameworks designed around the control of physical pill press machinery. Current systems rely on
the monitoring of international trade, the regulation of sales and the seizing of physical machines.
Additive manufacturing allows individuals to bypass these mechanisms by producing components
domestically from digital files.

Although existing 3D-printed devices support only small-scale tablet production,
improvements in material strength, metal-printing accessibility and mechanical precision may
enable more sophisticated fabrication in the future.

B. Global equipment trade and distribution patterns

At the time of writing the present review, the equipment in question did not have unique
Harmonized System codes and was covered under larger categories of related items. Therefore,
Harmonized System-based trade statistics could not be used reliably to isolate trade flows or supply
chains specific to target equipment. The analysis on global equipment market size, was constructed
using a combination of data extracted from market analysis reports and secondary data sources. For
the purposes of the present analysis, the term “market size” refers to the estimated annual global
value of legitimate trade in selected equipment. The global market for equipment reflects the
continued modernization and expansion of the categories of end-user industries described in section
Il above that rely on these items. Accordingly, the figures in the table below illustrate the estimated
global market size of selected equipment, highlighting the scale and diversity of legitimate industrial
applications.
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Global market size of target equipment (2023-2025)’

Market size

Equipment (millions of United States dollars)

Tableting machines/pill presses 2025 1600
Encapsulating machines 2025 2780
Punches and dies 2024 313
Glassware, especially large-capacity (more than 15 2024 1030
litre) glass reaction flasks

Separatory funnels 2023 900
Condensers and reflux condensers 2023 2 000
Heating mantles 2024 285
Drum heaters/heating belts 2023 320
Bain-maries (water/oil baths) 2024 196
Rotary evaporators 2024 700
Reaction vessels 2024 542
Pill or tablet counting machines (pill/tablet counters) 2024 1500
Pill or tablet polishers (polishing machines) 2024 1070
Mixing equipment (e.g. mixers and blenders) 2025 2 500

Global trade insights

— In the pharmaceutical manufacturing segment, equipment such as tablet presses, encapsulating
machines and mixers constitutes a major portion of market demand, reflecting its critical role in the global
production of dosage forms.

— Rotary evaporators, condensers and glass reaction vessels are widely used in analytical chemistry and in
quality control laboratories and research environments. Their broad applicability in pharmaceutical, chemical,
academic and industrial settings contributes to sustained global demand within the legitimate market.

— Devices for heating and temperature control (such as heating mantles,
bain-maries and drum heaters) are widely used across research and industrial environments and are
readily available through global online marketplaces. This underscores the importance of vendor due
diligence practices and traceability mechanisms across jurisdictions.

— Automation devices, including pill counters and polishers, are gaining wider legitimate use in packaging
operations. Ensuring the traceability of their movement across the supply chain helps reduce the
potential for diversion.

7 Compiled based on information from the following sources: Future Market Insights, Tablet Press Machines Market, 20 August 2025;

Coherent Market Insights, “Capsule filling machines market size and share analysis — growth trends and forecasts (2025-2032)”, 4 March 2025; QY
Research, “Pharmaceutical compression punch and die tooling — global market share and ranking, overall sales and demand forecast 2025-20317, 3
September 2025; Market Growth Reports, “Glass reactor market size, share, growth, and industry analysis, by type (Keppel Corporation, Qingdao Euchuan,
IHC Offshore, Marine B.V, CSSC, SINOPACIFIC Shipbuilding Group), by application (Pharmaceutical Industry, Chemical Industry, Food and Beverage,
Petrochemical), regional insights and forecast to 20357, last updated 2 March 2026; DataHorizzon Research, “Digital heating mantles market (by type:
(analog heating mantles, digital heating mantles, programmable heating mantles), capacity: (small capacity (up to 500 ml), medium capacity (500ml-2L),
large capacity (above 2L)), application: (research laboratories, educational institutions, industrial applications)) — global market size, share, growth, trends,
statistics analysis report, by region, and forecast 2025-2033”, 16 March 2025; Market Report Analytics, “Reflux condenser market’s consumer insights and
trends”, 10 January 2026; Raksha Sharma, “Separatory funnel market”, Datalntelo, last updated December 2024; Business Research Insights, “Global
laboratory rotary evaporators market size, share, growth, and industry analysis, by type (large rotary evaporator, medium rotary evaporator, & small rotary
evaporator), by application (food & pharmaceutical, petroleum & chemical, & others), regional insights and forecast from 2026 to 2035, last updated 2
March 2026; Valuates Reports, “Global pharmaceutical pressure vessel market research report 20257, 1 April 2025; Datalntelo, “Drum electric heaters
market”, last updated January 2025; DataHorizzon Research, “Tablet counting machine market by automated tablet counting machines, by semi-automated
tablet counting machines, by manual tablet counting machines and by specialty tablet counting machines, global market size, share, growth, trends,
statistics analysis report, by region, and segment forecasts 2025-2033”, 19 June 2025; Global Growth Insights, “Capsule sorting polisher market global
growth insights”, last updated 2 March 2026; and Archive Market Research, “Pharmaceutical mixer 2026-2033 trends: unveiling growth opportunities and
competitor dynamics”, last updated 18 February 2026.
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https://www.futuremarketinsights.com/reports/tablet-press-machines-market
https://www.coherentmarketinsights.com/industry-reports/capsule-filling-machines-market
https://www.qyresearch.com/reports/4934292/pharmaceutical-compression-punch-and-die-tooling
https://www.marketgrowthreports.com/market-reports/glass-reactor-market-106005
https://www.marketgrowthreports.com/market-reports/glass-reactor-market-106005
https://www.marketgrowthreports.com/market-reports/glass-reactor-market-106005
https://datahorizzonresearch.com/digital-heating-mantles-market-58937
https://datahorizzonresearch.com/digital-heating-mantles-market-58937
https://datahorizzonresearch.com/digital-heating-mantles-market-58937
https://datahorizzonresearch.com/digital-heating-mantles-market-58937
https://www.marketreportanalytics.com/reports/reflux-condenser-31388
https://www.marketreportanalytics.com/reports/reflux-condenser-31388
https://www.marketreportanalytics.com/reports/reflux-condenser-31388
https://dataintelo.com/report/global-separatory-funnel-market
https://www.businessresearchinsights.com/market-reports/global-laboratory-rotary-evaporators-market-111684
https://www.businessresearchinsights.com/market-reports/global-laboratory-rotary-evaporators-market-111684
https://www.businessresearchinsights.com/market-reports/global-laboratory-rotary-evaporators-market-111684
https://www.businessresearchinsights.com/market-reports/global-laboratory-rotary-evaporators-market-111684
https://reports.valuates.com/market-reports/QYRE-Auto-27D18879/global-pharmaceutical-pressure-vesse
https://reports.valuates.com/market-reports/QYRE-Auto-27D18879/global-pharmaceutical-pressure-vessel
https://dataintelo.com/report/drum-electric-heaters-market
https://dataintelo.com/report/drum-electric-heaters-market
https://datahorizzonresearch.com/tablet-counting-machine-market-25736
https://datahorizzonresearch.com/tablet-counting-machine-market-25736
https://datahorizzonresearch.com/tablet-counting-machine-market-25736
https://datahorizzonresearch.com/tablet-counting-machine-market-25736
https://www.globalgrowthinsights.com/market-reports/capsule-sorting-polisher-market-120078
https://www.globalgrowthinsights.com/market-reports/capsule-sorting-polisher-market-120078
https://www.globalgrowthinsights.com/market-reports/capsule-sorting-polisher-market-120078
https://www.archivemarketresearch.com/reports/pharmaceutical-mixer-464464
https://www.archivemarketresearch.com/reports/pharmaceutical-mixer-464464
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