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1. SUMMARY
This application covers the use of 4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated and
use of 4-Nonylphenol, branched and linear, ethoxylated. The use covered in this document
is the downstream use of the solutions and products manufactured by the applicants. The
downstream use takes place in UK by the applicant’s customers, which are veterinary
clinics, reference laboratories, universities, governmental laboratories or private livestock
and milk laboratories.
The use is defined as use of 4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated (hereafter
referred to as Triton X-100/IGEPAL CA-630, Triton X-405/IGEPAL CA720 or 4-tert-OPnEO)
and use of 4-Nonylphenol, branched and linear, ethoxylated (hereafter referred to as
Nonidet P-40 Substitute or 4-NPnEO) in in vitro diagnostic veterinary products (SNAP tests
and ELISA Plate tests) as an ingredient in the wash solutions, sample diluents, control
solutions, conjugate solutions, SNAP wash solutions, tissue soaking buffers and detection
solutions. In the present case, IDEXX uses 4-tert-OPnEO and 4-NPnEO in their in-vitro
diagnostic kits to prevent the non-specific binding of undesired macromolecules, such as
conjugates and sample impurities, to the bottom of the wells in ELISA plate tests and to
the assay’s matrix in SNAP tests.
The parent company, IDEXX GLOBAL, is a global leader of in vitro diagnostics with the aim
of enhancing the health and well-being of pets, people and livestock. With their extensive
portfolio, IDEXX serve tens of thousands of customers in more than 175 countries
providing them with elegant solutions for monitoring animal health and water and milk
quality. IDEXX develops, manufactures, and distributes products and provide services
primarily for the companion animal veterinary, livestock and poultry, dairy and water
testing markets.
IDEXX’s IVD products are used for the detection or quantitative measurement of a wide
variety of antigens and antibodies linked with infectious diseases. They contribute to
disease prevalence monitoring (including emerging diseases), control of disease
outbreaks, animal health movements, food safety and fighting against zoonoses
(infectious diseases transmitted by animals to humans). By allowing the early detection of
diseases in animals, the spread of diseases can be controlled. The benefits to
animal/human health include less infected animals, less euthanised animals, lower risk of
animal-to-human transmission of zoonotic diseases and timely treatment of diseases.
While some animals are tested individually, several tests and programs use pooled serum
and milk samples, as well as tank milk samples, with milk from 100 or more cows. Poultry
tests for between 5-10 animals can usually represent epidemiological units of 500 to
several thousand chickens.
The diseases tested by IDEXX’s IVD products are critical in terms of animal/human health
and economic impact. For example:
−

Avian Influenza: A highly contagious viral disease affecting food producing birds,
pet birds and wild birds. Highly pathogenic strains can be associated with high
mortality rates among poultry. Some strains of the avian influenza virus may also
be transmitted to humans (e.g. the well-known H5N1 and H7N9). Outbreaks of
avian influenza are considered a global public health concern.
Use number: 1

IDEXX Laboratories Limited
13

#B

#B

#B

ANALYSIS OF ALTERNATIVES and SOCIO-ECONOMIC ANALYSIS

2. AIMS AND SCOPE OF THE ANALYSIS
Aims of Analysis
The scope of this use is the downstream use of 4-(1,1,3,3-tetramethylbutyl)phenol,
ethoxylated and use of 4-Nonylphenol, branched and linear, ethoxylated in in vitro
diagnostic veterinary products (SNAP tests and ELISA Plate tests) as an ingredient in the
wash solutions, sample diluents, control solutions, conjugate solutions, SNAP wash
solutions, tissue soaking buffers and detection solutions.
Given the uncertainty surrounding possible exemption from the need for authorisation
covered by Article 56(3) of the UK REACH Regulation (Scientific Research and
Development) for the in vitro diagnostics sector, IDEXX is preparing this application for
Authorisation covering one use as a risk management measure to ensure continued supply
of their products to their supply chain.
The substances covered by Authorisation list entries 42 and 43 are substances which,
through their degradation, have endocrine disrupting properties for which there is scientific
evidence of probable serious effects to the environment. As such, they give rise to an
equivalent level of concern to those of other substances listed in points (a) to (e) of Article
57 of UK REACH.
The aim of this report is to: 1) prove that there are no suitable alternative substances or
technologies implementable before the Sunset Date for the applied use, 2) demonstrate
that the socio-economic benefits of the continued use of 4-tert-OPnEO and 4-NPnEO
outweigh the risks to the environment, and 3) demonstrate disproportionality for the
applicant in the case of non-use of the substance.
This Analysis of Alternatives (AoA) and Socio-economic Analysis (SEA) report has been
prepared for IDEXX as the applicant, addressing the downstream use of 4-tert-OPnEO and
4-NPnEO in in vitro diagnostic veterinary products (SNAP tests and ELISA Plate tests) as
an ingredient in the wash solutions, sample diluents, control solutions, conjugate solutions,
SNAP wash solutions, tissue soaking buffers and detection solutions.

Applicant
IDEXX is a global leader of in vitro diagnostics with the aim of enhancing the health and
well-being of pets, people and livestock. With their extensive portfolio, IDEXX serve tens
of thousands customers in more than 175 countries providing them with elegant and
effective solutions for monitoring animal health and water and milk quality.
At the time of its incorporation, in 1983, IDEXX was known as AgriTech Systems, inc. The
company, which started with as little as five employees, has grown into a multinational
corporation headquartered in Westbrook, Maine (USA) that employs more than 8 500
employees worldwide. With three sites in the UK – a commercial office in Windsor
Berkshire, a reference laboratory in Wetherby and a small manufacturing site in
Newmarket – IDEXX has a solid presence in the UK.
IDEXX’s business is divided into several segments such as IDEXX Livestock and Poultry
and IDEXX Small Animal Health. The former focuses on providing diagnostic tests to
monitor the health of ruminants, poultry and swine as well as test the quality of milk
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whereas the latter is committed to provide solutions to monitor the health of companion
animals. The applicant produces hundreds of products for dozens of diseases and their
annual turnover is approximately 2,707 M USD in 2020.
IDEXX develops, manufactures, and distributes products and provide services primarily for
the companion animal, livestock and poultry, dairy and water testing markets. They also
sell a line of portable electrolytes and blood gas analyzers for the human point-of-care
medical diagnostics market. IDEXX’s primary products and services are:
1. Point-of-care
veterinary
diagnostic
consumables, and rapid assay test kits;

products,

comprising

instruments,

2. Veterinary reference laboratory diagnostic and consulting services;
3. Practice management softwares and diagnostic imaging systems and services used
by veterinarians;
4. Biological materials testing, laboratory diagnostic instruments and services used by
the biomedical research community;
5. Diagnostic, health-monitoring products for livestock, poultry and dairy;
6. Products that test water for certain microbiological contaminants; and
7. Point-of-care electrolytes, blood gas analyzers and SARS-COVID diagnostic test kits
used in the human point-of-care medical diagnostics market.
From the aforementioned list, products and services mentioned in bullets 1, 2, 4 and 5 are
dependent on the future authorisation of 4-tert-OPnEO and 4-NPnEO.
The categories above describe products that can be produced and sold by different
operating lines of business or business segments. IDEXX operates primarily through three
business segments: diagnostic and information technology-based products and services
for the veterinary market, which are referred to as the Companion Animal Group (“CAG”);
water quality products (“Water”); and diagnostic products and services for livestock and
poultry health and to ensure the quality and safety of milk and food, and improve bovine
reproductive efficiency, which are referred to as Livestock, Poultry and Dairy (“LPD”). CAG,
Water and LPD accounts for 88 %, 5 % and 5 % of IDEXX’s total revenue respectively.
CAG and LPD business segments are impacted by the possible ban on 4-tert-OPnEO and
4-NPnEO.
IDEXX’s research and development expenses, which consist of salaries, employee benefits,
materials and external consulting and development costs, were 141.2 M USD or 5.2 % of
consolidated revenue in 2020.
IDEXX invests more than 4 times in R&D Investments than their largest competitor in
veterinary diagnostic space (>100 M USD vs <20 M USD in 2018). Any impact to their
manufacturing in Montpellier would impact future discoveries for emerging disease.
However, on the UK this impacts only indirectly. IDEXX is often the frontrunner in
developing diagnostic kits for emerging disease, such as African swine fever and
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contagious bovine pleuro-pneumonia, manufacturing kits IDEXX CPBB (Contagious Bovine
Pleuropneumonia) and PCR ASFV.

IDEXX’s acquisition history
IDEXX is a company that has consistently grown since its incorporation. During this
growth, IDEXX has acquired multiple companies. This is the case of IDEXX France
(Montpellier), which was acquired in 2007 and IDEXX Switzerland (Bern), which was
acquired in 2004. By acquiring these two sites, IDEXX also inherited the product lines of
these sites. This is the reason why IDEXX is using multiple 4-tert-OPnEOs and 4-NPnEOs
for the same purpose in their IVD kits. The reasons are only historical as the 4-tert-OPnEOs
and 4-NPnEOs have the same function in all the ELISA plate assays and SNAP tests.
Through these acquisitions, IDEXX product portfolio has expanded. This can be seen in the
high number of products that are covered by this application. Moreover, this is the reason
why two products, the IDEXX PRV/ADV gB and IDEXX PRV/ADV GI kits, are manufactured
both in Bern and Westbrook.

Supply Chain
IDEXX markets, sells, and services products worldwide through their marketing, customer
service, sales, and technical service groups, as well as through independent distributors
and other resellers. IDEXX maintains sales offices outside the U.S. in all major regions
including Africa, Asia Pacific, Canada, Europe, Middle East, and Latin America. Generally,
IDEXX selects the appropriate distribution channel based on the type of product, technical
service requirements, number and concentration of customers, regulatory requirements,
and other factors. In the UK, IDEXX sells their companion animal diagnostic products,
veterinary diagnostics and consulting services, and LPD products through direct sales
force. The majority products are imported into the UK directly from the Hoofdorp logistics
center which warehouses the products produced or imported into Europe.
Many of the instruments that IDEXX sells are manufactured by third parties. IDEXX relies
on third parties in its supply chain to supply them, and their direct suppliers, with certain
important components, raw materials and consumables used in or with IDEXX’s products.
In some cases, these third parties are sole or single source suppliers.
Formulation/manufacture
use
takes
place
in
Montpellier
France.
Other
formulation/manufacture sites are located in Bern, Switzerland and Westbrook, US. Triton
products are produced in all of these three sites and then supplied to the UK end-users
from all of these three sites. Most of the traffic in Europe goes via IDEXX logistics center
in Hoofddorp, Netherlands. End-users are performing tests with IDEXX products in
companion animal, livestock and poultry, and dairy and water testing markets. All endusers are professionally trained personnel, including veterinarians, laboratory technicians,
scientists, and IDEXX reference laboratory staff.
In the UK IDEXX has three sites: Windsor Berkshire Commercial office, Wetherby
Reference laboratory and Newmarket manufacturing site. The commercial office employs
roughly 100 people (commercial, finance, HR, Field Sales Reps, Veterinary Diagnostic
Consultants, Call center etc.). The reference laboratory employs over 210 people. This
location also incorporates a warehouse for stock pertaining to supporting the lab, and
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FIGURE 1. Supply chain

Scope of the analysis
Geographical scope
Geographical scope will depend on where the impacts of the non-use scenario are felt. As
the end-use of products containing 4-tert-OPnEO and 4-NPnEO would be banned in the UK
and the related IDEXX’s UK operators would encounter lay-offs, the geographical scope of
the analysis is the UK.

Temporal scope
It is expected that phasing out 4-tert-OPnEO and 4-NPnEO from all of their SNAP and
ELISA products would take IDEXX 18-23 years. The 18-23 years take into account the
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research of a suitable alternative and also the subsequent verification, stability testing,
validation and global regulatory approval. Nevertheless, the Applicant is aware that a
review period of more than 12 years should not be considered for non-threshold
substances for which the risks cannot be quantified, as further explained in Section 6.7.
As this is the case for 4-tert-OPnEO and 4-NPnEO, the Applicant is requesting for a review
period of 12 years and will apply for a review of the authorisation in order to finish the
reformulation of all products.
For that reason, the proposed temporal scope of 12 years is based on the review period
applied for.
Currently, there are no qualified alternatives for the 4-tert-OPnEOs and 4-NPnEOs present
in the SNAP tests’ wash solutions and the controls, sample diluents and wash concentrate
of the ELISA plate tests. Nevertheless, the applicant has developed a realistic plan for
substituting the 4-tert-OPnEOs and 4-NPnEOs from their products. The substitution plan
is presented in a separate report submitted with this application.
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SNAP tests survey
The SNAP tests survey was conducted between January 2019 and March 2019 through an
online questionnaire sent to IDEXX’s DUs from the CAG business sector. The target
audience of this survey were veterinarians situated in the UK who spend 70 % of their
time treating cats and dogs. More specifically, the questionnaire was addressed to the
person responsible or involved in the decision-making process about purchasing diagnostic
tests.
The combined results from the UK show that 69 % are more likely to outsource testing to
a reference laboratory should IDEXX SNAP tests not be available. However, it is not known
to the Applicant whether the alternatives and the reference laboratories envisaged by the
DUs contain or use 4-tert-OPnEOs and 4-NPnEOs. Thus, these alternatives may also be
affected by the ban on 4-tert-OPnEO and 4-NPnEO.
Regarding the economic impact associated with the non-availability of IDEXX SNAP tests,
63 % of UK DUs consider that it will have a moderate or major economic impact on their
practice. 41 % of the UK DUs estimated that implementing their chosen alternative would
have a somewhat negative impact on them whereas 47 % estimated that implementing
their chosen alternative would not have a positive nor negative cost impact on them.
75 % of UK respondents estimates that not having IDEXX SNAP tests would negatively
impact on efficiently and accurately supplying results to pet owners. In addition, 84 % of
the respondents claimed that the lack of SNAP tests will have a somewhat negative or very
negative impact on animal care. Lastly, there is a clear agreement among the surveyed
DUs that accuracy is paramount when selecting rapid assays.
SNAP email survey:
In addition to the online questionnaire, IDEXX surveyed directly by email three university
laboratories in the CAG sector. The survey took place at the beginning of 2019 and involved
DUs situated in Denmark, France and UK. The number of employees trained to use IDEXX
SNAP tests in each laboratory were 3, 6 and 12.
The three DUs surveyed were of the opinion that accuracy is very/extremely important
when evaluating veterinary rapid test. Should IDEXX SNAP tests not be available, two DUs
answered they would use an alternative rapid test while the remaining DU would change
to a comparable plate test. In this case as well, it is not known whether these alternatives
use substances falling under entries 42 and 43 of Annex XIV, in which case they would be
affected by the ban on Triton X-100 and related substances.
One of the respondents reported a somewhat negative cost impact for their business to
implement the alternative while the remaining two DUs expected neither a positive nor
negative cost impact.
From the economic side, one of the respondents declared that the non-availability of IDEXX
SNAP tests would have a moderate economic impact on their laboratory whereas the
remaining two expected it would not have an economic impact on them. On the other
hand, two DUs indicated that the absence of IDEXX SNAP tests would have a somewhat
negative impact on their ability to efficiently and accurately supplying results to pet owners
or veterinarians while the remaining laboratory expected neither a positive nor negative
impact.
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Lastly, one respondent indicated that the non-availability of IDEXX SNAP tests will have a
somewhat negative impact on animal care while the remaining two expected neither a
positive nor negative impact.

ELISA plate tests survey
The ELISA plate tests survey was conducted by phone between the end of 2018 and the
beginning of 2019 and was aimed at IDEXX’s LPD customers. The survey was conducted
in two rounds. During the first round, the answers of 24 DUs were gathered while 21 DUs
responded to the second round of the survey. In total, 45 DUs were interviewed during
the course of the survey, out of which 7 were from the UK.
The target audience in the UK were governmental laboratories and private livestock and
milk laboratories. The majority of respondents were either laboratory managers, general
managers or CEOs.
Based on the results of the survey, only one of the contacted UK DUs would outsource to
a reference laboratory in case the IDEXX ELISA plate tests would not be available. The
rest would preferably use an alternative ELISA test. One of the UK respondents indicated
that some of IDEXX’s plate tests do not have alternatives available. Once again, it is not
known whether the alternatives envisaged by the DUs contain 4-tert-OPnEO or 4-NPnEO
and whether their ban would change their answer. All the surveyed UK DUs responded
that implementing their chosen alternative would have a negative cost impact on their
laboratory.
71 % of the UK DUs estimated that not having ELISA plate tests would have a moderate
or major economic impact to their laboratory. The same number of respondents considered
the non-availability of the IDEXX plate tests will have a negative impact on efficiently and
accurately supplying results while 43 % estimated that it would have a very negative
impact on animal health. Lastly, all respondents agreed that accuracy is very or extremely
important when evaluating ELISA tests.

User of both IDEXX SNAP tests and ELISA plate tests
One reference laboratory located in the UK uses both IDEXX SNAP tests and ELISA plate
tests. This is a small sized DU with 10 employees working in the laboratory where IDEXX’s
in vitro diagnostics are used.
In the event, IDEXX SNAP and ELISA assays were not available, it would have a major
impact on the surveyed DU. They indicated they would have to stop offering the tests
completely as the tests they use are not available in other formats. In the DUs opinion,
such scenario would have a very negative impact on efficiently and accurately supplying
results to their clients and it would also have a very negative impact on animal care. More
importantly, this change would have an important economic impact on the DU as they
expect an 11-19 % decrease in lab personnel should the IDEXX ELISA and SNAP tests not
be available to them.
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4. APPLIED FOR “USE” SCENARIO
Market and business trends including the use of the
substance
Market trend
The veterinary diagnostics market is expected to reach USD 10.550 billion by 2026 from
an estimated USD 5.985 billion in 2020, at a CAGR of 10.5 %. The factors driving the
market growth include increased growing companion animal population, animal healthcare
expenditure, rising incidence of transboundary and zoonotic diseases, and the growing
number of veterinary practitioners as well as disposable income in the developing regions.
Currently, the lack of skilled veterinarians and diagnostic infrastructure, especially in
developing countries, is one of the major factors limiting the uptake of advanced diagnostic
solutions among veterinarians. The high cost of advanced diagnostic tests is another major
barrier to its widespread adoption.1,2
In 2020, the immunodiagnostics segment occupies the highest share in the global
veterinary diagnostics market. The large share of immunodiagnostics segment can
primarily be attributed to the widespread popularity of immunodiagnostics in disease
diagnosis as well as in screening disease progression and observing patients’ responses to
therapy. In addition, the low cost, low procedural complexity, and greater adoption of
immunodiagnostics due to ease of training are further driving the growth of this market
segment.1
Based on product, the global veterinary diagnostics market is segmented into instruments
and consumables. In 2020, the consumables segment accounted for the largest share of
the global veterinary diagnostics market. The large share of the consumables segment can
be attributed to the rising prevalence of zoonotic diseases, growing animal population,
increasing awareness on animal healthcare, and increasing veterinary expenditure. 1
In 2020, the companion animals segment accounted for the largest share of the global
veterinary diagnostics market. This can be attributed to the rising number of companion
animals across the globe, the willingness of owners to spend more on their pets, the rising
adoption of pet insurance, and the availability of cheaper and easy-to-use POC diagnostic
tests for companion animals.1
Veterinary reference laboratories are the major end users in the veterinary diagnostics
market in 2020. The large share of the veterinary reference laboratories segment can be
attributed to the increasing number of veterinary diagnostic reference laboratories, high
test volumes at reference laboratories, and the increasing demand for veterinary
diagnostic testing for infectious diseases in small and large animals. Rising awareness
among pet owners regarding routine and preventive care is further expected to propel
market growth.1
The global veterinary diagnostics market is segmented into North America, Europe, Asia
Pacific, Latin America, Middle East, and Africa. North America is the largest regional market
1

https://www.marketsandmarkets.com/Market-Reports/veterinary-diagnostics-market-26017452.html

2

https://www.businesswire.com/news/home/20210409005326/en/Worldwide-Veterinary-Diagnostics-Industry-to-2026--Increasing-Pet-Ownership-and-Animal-Health-Expenditure-is-Driving-Growth---ResearchAndMarkets.com
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for veterinary diagnostics market. The growth in the veterinary diagnostics market of
North America is characterized by the increasing population of companion and foodproducing animals, rising meat and dairy product consumption, the availability of
technologically advanced veterinary reference laboratories, rising veterinary healthcare
expenditure, and growth in pet insurance coverage.1
The key players in the global veterinary diagnostics market are IDEXX Laboratories, Inc.
(US), Thermo Fisher Scientific Inc. (US), Zoetis Inc. (US), NEOGEN Corporation (US), BioRad Laboratories Inc. (US), bioMérieux SA (France), Virbac (France), Heska Corporation
(US), Agrolabo S.p.A. (Italy), INDICAL BIOSCIENCE GmbH (Germany), Randox
Laboratories Ltd. (Ireland), IDvet (France), Biopanda Reagents (UK), Bionote, Inc. (South
Korea), BioChek (Netherlands), Fassisi GmbH (Germany), Biogal Galed Labs (Israel),
Alvedia (France), SKYER, Inc. (South Korea), and Shenzhen Bioeasy Biotechnology Co.,
Ltd. (China).1
Business trend
UK Sales contributes approx. 3.3 % IDEXX total revenue. In 2018 the UK sales revenue
was 87.8 M USD, in 2019 91.0 M EUR and in 2020 90.2 M EUR. The profit information is
not disclosed in this application, since it is not relevant as the products are manufactured
and thus the related profit generated out of the UK.
IDEXX foresees their business growing in the future in the UK. Sales of ELISA tests for LPD
segment are anticipating a 6 % annual growth rate. Main driver in the LPD segment is
milk pregnancy tests with 18 % annual growth rate. Sales of the CAG segment is expecting
a 6% annual growth rate, with particular growth in the bovine area. In addition, the UK is
a significant market for advancing veterinary care and diagnostic testing.
Competition landscape is described below in Section 4.1.3.
Competition landscape
IDEXX competes with many companies ranging from large human and animal health and
medical diagnostics companies to small businesses focused on animal health. IDEXX’s
companion animal veterinary diagnostic products and services compete with both
reference laboratory service and in-clinic product providers. IDEXX’s competitors vary in
different markets. In some markets, academic institutions, governmental agencies, and
other public and private research organizations conduct research activities and may
commercialize products or services which could compete with IDEXX products, on their
own or through joint ventures.
Competitive factors in different business areas are detailed below:
•

Companion animal diagnostic offerings. IDEXX competes primarily on the basis
of ease of use and speed of results of products diagnostic accuracy, product quality,
breadth of product line and services, unique product innovations, fully integrated
technology, information management capability, availability of medical
consultation, effectiveness of sales and distribution channels, quality of technical
and customer service and pricing relative to the value of products and services in
comparison with competitive products and services. IDEXX’s major competitors in
most geographic locations in North America are Antech Diagnostics, a unit of VCA
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Inc., a division of Mars, Incorporated; Zoetis Inc. (including its wholly-owned
subsidiary Abaxis, Inc.); Heska Corporation; Samsung Electronics Co., Ltd., and
FUJIFILM North America Corporation. IDEXX also competes in certain international
markets with Zoetis, Fujifilm Holdings Corporation, Samsung Electronics, Arkray,
Inc., Heska, Mindray and BioNote, Inc.
•

Water, livestock, poultry, and dairy testing products. IDEXX competes
primarily on the basis of the ease of use, speed, accuracy, product quality and
other performance characteristics of products and services (including unique tests),
the breadth of product line and services, the effectiveness of sales and distribution
channels, the quality of technical and customer service, ability to receive regulatory
approvals from governing agencies and pricing relative to the value of products in
comparison with competitive products and services. IDEXX’s competitors include
highly focused smaller companies and multibillion-dollar companies with small
livestock and poultry diagnostics and water testing solution franchises.

•

Veterinary Software, Services and Diagnostic Imaging Systems. IDEXX
competes primarily on the basis of functionality, connectivity to equipment and
other systems, performance characteristics, effectiveness of implementation,
training process and customer service, information handling capabilities, advances
in technologies and pricing relative to the value of products and services. IDEXX
sells these products primarily in North America and Europe. IDEXX’s largest
competitor in North America and the U.K. is Covetrus, Inc., which offers several
systems and leverages its animal health distribution business in sales and service.
IDEXX also compete with numerous focused smaller companies throughout the
markets in which they offer veterinary software, including those offering cloudbased solutions. IDEXX’s competitors in the diagnostic imaging systems market
include Sound-Eklin, Antech Diagnostics, FUJIFILM, and Heska

•

Electrolyte, blood gas analyzers and SARS-COVID diagnostic test kits for
the human point-of-care medical diagnostics market. IDEXX competes
primarily on the basis of the ease of use, menu, convenience, international
distribution and service, instrument reliability, and pricing relative to the value of
products. IDEXX competes primarily with large human medical diagnostics
companies such as Radiometer A/S, Siemens Medical Solutions Diagnostics,
Instrumentation Laboratory Company, Abbott Diagnostics, a division of Abbott
Laboratories and Roche Diagnostics Corporation. IDEXX also compete with a
number of companies around the world that produce human COVID-19 testing.

Analysis of the substance function(s) and technical
requirement(s) for the product(s)
IDEXX’s in vitro diagnostic products
The products marketed by IDEXX in the UK can be divided in two main categories: the
SNAP tests and the ELISA plate tests. Both type use ELISA technology to provide rapid
and reliable diagnostics. All the SNAP products are manufactured at IDEXX’s US facilities
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in Westbrook, Maine whereas the ELISA plate tests originate from three sites in total,
namely, Montpellier (France), Bern (Switzerland) and Westbrook (USA).
In total, IDEXX has 58 unique products (60 if the duplicates are counted) that are covered
by this application (Table 3). 33 products are manufactured in Westbrook, USA, 13 in
Bern, Switzerland (CH) and 14 are produced in Montpellier, France (FR). The IDEXX
PRV/ADV gB and IDEXX PRV/ADV GI kits are manufactured both in Bern and Westbrook.
The products impacted by this Application contains 4-tert-OPnEO or 4-NPnEO in the
sample diluents, controls, conjugate solutions, SNAP sample and/or conjugate wash
solutions, wash solutions, tissue soaking buffers and detection solutions. The products are
used by large veterinary laboratories, veterinary clinics, veterinarians and farmers for the
detection or quantitative measurement of various antigens and antibodies linked with
infectious diseases. In addition, IDEXX has a small range of veterinary products dedicated
for the detection of pregnancy-associated proteins. The type of sample that can be tested
with each assay varies from product to product. Compatible samples may be serum,
plasma, tissue, faeces, whole blood, meat juice and milk samples from a wide array of
species, such as bovine, canine, feline, swine, ovine, caprine, avian and equine.
Certain tests are used for disease detection, others are used for vaccine monitoring where
the objective is disease control rather than eradication. In special cases, the use of DIVA
tests (Differentiating Infected from Vaccinated Animals) is able to differentiate naturally
infected animals from vaccinated animals. IDEXX has three DIVA tests concerned by this
application: the IDEXX APP-ApxIV, IDEXX IBR gE Ab and IDEXX PRV/ADV gI Ab.

Use number: 1

IDEXX Laboratories Limited
28

ANALYSIS OF ALTERNATIVES and SOCIO-ECONOMIC ANALYSIS
virus in bovine serum, plasma and milk samples.

0.50I

IDEXX CSFV Ab

Competitive ELISA plate assay used to detect the antibodies specific to the classical swine
fever virus in swine serum and plasma samples.

9036-19-5,
9016-45-9

2.00(a)(b)

CH

IDEXX CSFV Ag Serum

Indirect ELISA plate assay used to detect the Erns proteins of the classical swine fever virus
in swine serum and plasma samples.

9036-19-5,
9016-45-9

2.08(f)

CH

IDEXX IBR gE Ab

Competitive ELISA plate assay that can detect antibodies specific to the infectious bovine
rhinotracheitis in bovine serum, plasma and milk sample. It is used to differentiate between
naturally infected cattle from vaccinated cattle.

9036-19-5,
9016-45-9

1.00(a)(b)

CH

IDEXX M. Bovis Ab

Indirect ELISA plate assay that can detect Mycobacterium bovis antibodies in cattle serum
and plasma samples.

9036-19-5

1.00(a)(b)

USA

IDEXX M. Hyo Ab

Indirect ELISA plate assay used to detect antibodies specific mycoplasma hyopneumoniae
in swine serum and plasma samples.

9036-19-5

0.20(a)(b)

USA

IDEXX Milk Pregnancy

ELISA plate assay to detect pregnancy-associated glycoproteins in cow and goat milk
samples.

9002-93-1

1.00(a)(b)

CH

IDEXX PRV/ADV gB Ab

Competitive ELISA plate assay used to detect antibodies specific to the gB antigen of the
pseudorabies virus in swine serum and plasma samples.

9002-93-1,
9036-19-5

1.07(a)(b)

CH,
USA

IDEXX PRV/ADV gI Ab

ELISA plate assay used to detect antibodies specific to the gI antigen of the pseudorabies
virus in swine serum samples. The test differentiates infected from vaccinated animals.

9002-93-1,
9036-19-5

1.07(a)(b)

CH,
USA

IDEXX Rapid Visual
Pregnancy

Indirect ELISA plate assay used to detect early pregnancy-associated glycoproteins in whole
blood (EDTA), plasma (EDTA) and serum of cattle, serum of goats, whole blood (EDTA) and
serum of sheep and whole blood (EDTA) of water buffalo.

9036-19-5

1.00(a)(b)

CH

IDEXX SNAP BVDV Ag

SNAP test used to detect antigens specific to the bovine viral diarrhea virus from serum
and ear-notch tissue samples.

9036-19-5

1.00(d)

USA

IDEXX Swine Salmonella
Ab

ELISA plate assay used to detect antibodies specific to several salmonella serogroups (B,
C1 and D) in serum, plasma and meat juice samples.

9036-19-5

0.20(a)(b)

CH

Lyme Quant C6 Antibody
Kit

ELISA plate assay for the quantitative measurement of C6 antibodies specific to Borrelia
burgdorferi in canine serum.

9036-19-5

0.10(a)(b)

USA

IDEXX NDV Ab

Indirect ELISA plate assay used to detect antibodies specific to the Newcastle disease virus
in chicken serum.

9036-19-5

0.10(a)(b)

USA
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IDEXX Neospora Ab

ELISA plate assay used to detect antibodies specifc to Neospora caninum in serum and
plasma samples of bovine, caprine and ovine.

9036-19-5

0.25(a)(b)

USA

IDEXX BSE Non-biohazard
pos control material

BSE positive calibration sample that is sold separately from the IDEXX HerdChek BSEScrapie kit.

9036-19-5

0.15(a)(b)

USA

IDEXX REO Ab

Indirect ELISA plate assay used to detect antibodies specific to the avian reovirus in chicken
serum.

9036-19-5

0.10(a)(b)

USA

SNAP 4Dx Plus Test

SNAP test used to detect Dirofilaria immitis antigens, antibodies to Anaplasma
phagocytophilum, antibodies to Anaplasma platys, antibodies to Borrelia burgdorferi,
antibodies to Ehrlichia canis and antibodies to Ehrlichia ewingii in canine serum, plasma
and whole blood samples.

9036-19-5

1.00(d)

USA

SNAP cPL Test

SNAP test for the determination of pancreas-specific lipase levels in canine serum.

9036-19-5

1.00(d)

USA

SNAP Feline Heartworm
Test

SNAP test for the semi-quantitative detection of Dirofilaria immitis antigen in feline whole
blood.

9036-19-5

1.00

(d)

USA

SNAP Feline proBNP Test

SNAP test for the measurement of circulating NTproBNP in feline serum and EDTA plasma.

9036-19-5

1.00(d)

USA

SNAP Feline Triple Test

SNAP test for the detection of Dirofilaria immitis antigens, antigens to feline leukemia virus
and antibodies to feline immunodeficiency virus in feline serum, plasma and whole blood.

9036-19-5

1.00(d)

USA

SNAP FeLV Antigen Test

SNAP test for the detection of feline leukemia virus antigens in feline serum, plasma and
whole blood.

9036-19-5

1.00(d)

USA

SNAP FIV/FeLV Combo
Plus Test

SNAP test for the detection of feline leukemia virus antigens and antibodies to feline
immunodeficiency virus in feline serum, plasma and whole blood.

9036-19-5

1.00(d)

USA

SNAP FIV/FeLV Combo
Test

SNAP test for the detection of feline leukemia virus antigens and antibodies to feline
immunodeficiency virus in feline serum, plasma and whole blood.

9036-19-5

1.00(d)

USA

SNAP Foal IgG Test

SNAP test for the semi-quantitative detection of immunoglobulin G in equine serum, plasma
and whole blood.

9036-19-5

1.00(d)

USA

SNAP fPL Test

SNAP test for the determination of pancreas-specific lipase levels in feline serum.

9036-19-5

1.00(d)

USA

SNAP Giardia Test

SNAP test for the detection of Giardia antigens in canine and feline feces.

9036-19-5

1.00

(d)

USA

SNAP Heartworm RT Test

SNAP test for the semi-quantitative detection of Dirofilaria immitis antigens in canine and
feline whole blood, serum and plasma.

9036-19-5

1.00(d)

USA
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SNAP Leishmania Test

SNAP test for the detection of Canine leishmaniasis in canine whole blood samples.

9036-19-5

1.00(d)

USA

SNAP Lepto Test

SNAP test for the detection of anti-Leptospira antibodies to the serovars Grippotyphosa,
Canicola, Pomona, and Icterohaemorrhagiae in canine serum.

9036-19-5

1.00

(d)

USA

SNAP Parvo Test

SNAP test for the detection of canine parvovirus antigens in canine feces.

9036-19-5

1.00(d)

USA

IDEXX Bluetongue
Competition Ab

Competitive ELISA plate assay used to detect antibodies specific to the bluetongue virus in
sheep, goat and cattle serum.

9036-19-5

2.00(a)(b)

FR

IDEXX Brucellosis
Ovine/Caprine Serum Ab

ELISA plate assay used to detect antibodies specific to the bacteria Brucella abortus (found
in cattle) and Brucella melitensis (found in sheep and goats) from animal serum.

9036-19-5

2.00(a)(b)

FR

IDEXX BVDV P80 Ab

Blocking ELISA plate assay used to detect antibodies specific to bovine viral diarrhea virus
from bovine serum and plasma as well as bovine milk samples. It can also be used to detect
specific antibodies directed to the border disease virus from ovine serum.

9036-19-5

2.00(a)(b)

FR

IDEXX Fasciolosis
Verification

ELISA plate assay used to detect the level of Fasciola hepatica antibodies in bovine and
ovine serum samples as well as bovine milk samples.

9036-19-5

2.00(a)(b)

FR

IDEXX IBR Individual Ab

ELISA plate assay used to detect antibodies specific to the Bovine Herpesvirus-1 from
individual bovine serum samples.

9036-19-5

2.00(a)(b)

FR

IDEXX IBR Pool Ab

ELISA plate assay used to detect antibodies specific to the Bovine Herpesvirus-1 from pool
bovine serum samples and tank milk samples.

9036-19-5

2.00(a)(b)

FR

IDEXX Leukosis Serum
Screening Ab

ELISA plate assay used to detect antibodies specific to the Bovine Leukemia virus from
individual and pool bovine serum samples.

9036-19-5

2.00(a)(b)

FR

IDEXX MAP Ab

Indirect ELISA plate assay used to detect Mycobacterium avium subsp. Paratuberculosis
antibodies from bovine milk, serum and plasma samples.

9036-19-5

2.00(a)(b)

FR

IDEXX Paratuberculosis
Screening Ab

Indirect ELISA plate assay used to detect Mycobacterium avium subsp. Paratuberculosis
antibodies from bovine milk, serum and plasma samples as well as serum and plasma of
sheep and goats.

9036-19-5

2.00(a)(b)

FR

IDEXX Paratuberculosis
Verification Ab

ELISA plate assay used to detect Mycobacterium avium subsp. Paratuberculosis antibodies
from bovine milk, serum and plasma samples as well as serum and plasma of sheep and
goats.

9036-19-5

2.00(a)(b)

FR

IDEXX PI-3 Ab

ELISA plate assay used to detect antibodies specific to the parainfluenza type 3 virus from
individual bovine serum samples.

9036-19-5

2.00(a)(b)

FR

Use number: 1

IDEXX Laboratories Limited
32

ANALYSIS OF ALTERNATIVES and SOCIO-ECONOMIC ANALYSIS
IDEXX RSV IgG Ab

ELISA plate assay used to detect immunoglobulin G antibodies specific to the bovine
respiratory syncytial virus from individual bovine serum samples.

9036-19-5

2.00(a)(b)

FR

IDEXX RSV IgM Ab

ELISA plate assay used to detect immunoglobulin M antibodies specific to the bovine
respiratory syncytial virus in individual bovine serum samples.

9036-19-5

2.00(a)(b)

FR

IDEXX Trivalent Ab

ELISA plate assay used to detect antibodies specific to the bovine respiratory syncytial
virus, parainfluenza virus type 3 and adenovirus from individual bovine serum samples.

9036-19-5

2.00(a)(b)

FR
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ELISA technology in plate tests
IDEXX’s in vitro diagnostic kits use ELISA (enzyme-linked immunosorbent assay)
technology to ensure rapid and reliable diagnostics. The technology takes advantage of
antigen-antibody interactions, and more importantly, the specificity of these interactions
to detect and quantify the amount of antigens or antibodies of interest in a patient’s
sample. Quantification is achieved through the addition of a chromogenic substrate, which
will produce colour of varying intensity depending on the quantity of target antibodies or
antigens present. Analytical instruments, such as spectrophotometers, are typically used
to read the results.
Several formats of ELISA exist: direct (sometimes called antigen-capture), indirect and
competitive (or blocking) ELISA. Regardless of the format, all ELISA assays include the
same basic steps: a target antigen or antibody binding step, a conjugate binding step, one
or two wash steps and a colour development step.
In an indirect ELISA, the antibodies present in the sample bind to the corresponding
antigens pre-coated to the test. Any unbound components are removed with a wash
solution before an enzyme-labelled antibody, called a conjugate, is added. The conjugates
will target the sample antibodies such that the sample antibodies will be “sandwiched”
between a conjugate and a pre-coated antigen. The test is washed again to remove any
unbound materials. Lastly, a chromogenic substrate is added causing colour to develop as
it reacts with the enzymes of the conjugate. The intensity of the colour increases
proportionally with the amount of bound antibody in the test. Therefore, no colour will
develop if the sample does not contain the target antibody. Conversely, a high
concentration of antibody of interest will cause a strong colour development in the test
(Figure 2).

FIGURE 2. The principle of an indirect ELISA. The sample antibody is “sandwiched” between the precoated antigen and an enzyme-labelled antibody. Pre-coated antigens are represented in grey,
sample antibodies in red, conjugates in yellow-blue and substrates in green.3

Several of IDEXX’s ELISA plate tests use the indirect ELISA format whereas others are
designed around the direct format (Figure 3). In a direct ELISA, any antigens present in
the sample will be “sandwiched” between the pre-coated antibodies and the conjugates.

3
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Once again, a chromogenic substrate is used for colour development. The larger the
amount of antigens present in the patient’s sample, the more intense the colour will be.

FIGURE 3. The principle of a direct ELISA. The sample antigen is “sandwiched” between two
antibodies. Antigens are represented in grey, pre-coated antibodies in red, conjugates in yellow-blue
and substrates in green

In some cases, the target antigen is so small in size that it is not detectable through direct
ELISA assay as two antibodies cannot properly bind to the antigen. In such circumstances,
the competitive ELISA format is preferred. In this format, the target antigen (or antibody)
competes with the pre-coated reference antigen (or antibody) for binding to a limited
amount of enzyme labeled antibodies (or antigens). In FIGURE 4, an example procedure
is illustrated. First, a limited amount of enzyme labeled antibodies are added to the
sample. The antigens present in the sample will bind to the antibodies after which the
sample solution is added to an ELISA plate that has been pre-coated with the same
antigens as the sample antigens. Any unbound enzyme labeled antibodies will bind to the
reference antigens whereas the sample antigen-enzyme labeled antibody complexes will
be removed during the wash step. Consequently, when the substrate is added to the plate,
the intensity of the signal will be inversely proportional with the amount of antigen present
in the sample.

FIGURE 4. 1) Conjugates are added to a sample containing antigens. The antigens and conjugates
bind to each other. 2) The sample is poured onto an ELISA plate that is pre-coated with similar
antigens as sample antigens. The unbound conjugates bind to the immobilized antigens. 3) The plate
is washed. The sample antigen-conjugate complexes are eliminated from the plate. The substrate is
added for colour development. The higher the number of antigens present in the sample, the lighter
the colour produced.

ELISA technology in SNAP tests
SNAP tests were developed by IDEXX scientists in the early 1990s, when the first
heartworm antigen assay was marketed. They combine ELISA technology with well-known
diagnostic markers to deliver reference-laboratory quality results in a short amount of
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and 4-NPnEO in their in-vitro diagnostic kits to prevent the non-specific binding of
undesired macromolecules, such as conjugates and sample impurities, to the bottom of
the wells in ELISA plate tests and to the assay’s matrix in SNAP tests (Figure 7). As the
colour signal arising from the assays is proportional to the amount of substrates that react
with the conjugates, non-specifically binded conjugates leads to falsely high signal. This is
unwanted as it can lead to false positive results, which in worst cases can result in a
healthy animal being euthanised.

Figure 7. On the left, the non-specific binding of the conjugate to the surface of the assay leads to a
falsely high signal. On the right, the use of blocking agent, such as Triton X-100, saturates unoccupied
binding sites eliminating NSB.

Preventing NSB is the main function of 4-tert-OPnEO and 4-NPnEO in the different
components of ELISA and SNAP test kits. However, they have also other functions in the
solutions. They ensure optimum protein conformation and stability such that specific
interaction between target antigen and antibody can occur. They are also effective in
removing impurities and unwanted material that may be present in the wells of the ELISA
assay and matrix of SNAP tests.
It should be noted that among the reasons behind the use of several different 4-tertOPnEOs and 4-NPnEOs to achieve the same function, i.e. preventing NSB in in vitro
diagnostic kits, one is historical. When IDEXX acquired the facility situated in Bern,
Switzerland, they inherited the product lines of the site, which used IGEPAL CA720, IGEPAL
CA-630 and Nonidet as detergents. Additionally, each assay is formulated individually to
achieve the technical requirements; thereby a reason why the applicant has a variety of
components each with unique concentrations. While it is an internal goal of the applicant
to streamline their product lines in order to reduce the number of different reagents used
in their products over the next decade or more, the primary goal of the substitution of 4tert-OPnEO and 4-NPnEO will be to replace them with a non-hazardous alternative
substance, while maintaining current assay requirements.

Description of the product(s) resulting from the use of the Annex
XIV substance
This use covers the downstream use of two types of IVDs: SNAP tests and ELISA plate
tests.
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4.2.5.1. ELISA plate tests
IDEXX manufactured the first commercial livestock ELISA for infectious bursal disease
(IBD) in 1985. Since that time, IDEXX has developed a wide array of ELISAs for the
detection of various diseases in ruminants, equine, swine, cervids and poultry. Typically,
an ELISA plate kit contains several coated plates, a bottle of sample diluent, a bottle of
conjugate, a bottle of substrate, several bottles of controls and a bottle of wash
concentrate (Figure 8). Some kits contain fewer components as each test is designed for
a specific disease. The components of different kits or lots cannot be mixed as each
component is carefully manufactured and specifically optimized to work as a unit. A typical
test procedure for ELISA plates is described in Appendix 3 of this document.

FIGURE 8. Typical content of an IDEXX ELISA diagnostic kit. Components from left to right: substrate,
wash concentrate, positive and negative controls, conjugate, sample diluent and coated plates.

The ELISA assays covered by this application are typically used by large veterinary
laboratories to detect a wide variety of predefined infectious diseases in bovines, ovine
and caprine. The samples to be tested are typically serum or milk samples. Depending on
the test, the assay can be used on pool or individual samples. Individual samples originate
from a single animal whereas pool samples are the samples of multiple animals which are
combined in order to screen the health of a particular herd.

4.2.5.2. SNAP test kits
IDEXX’s SNAP tests are compact plastic devices that encase a sample wash solution, a
substrate solution and a matrix pre-coated with a layer of antigen-specific antibodies or
antibody-specific antigens. Each test is designed to detect the diagnostic markers for one
or multiple diseases or semi-quantitatively measure the level of a specific enzyme. As
IDEXX’s SNAP tests are compatible with several types of samples, namely, whole blood,
serum, plasma, milk and faecal samples, the devices can be used to test a wide array of
diseases and other marker substances, such as lipases, peptides or antibiotics.
SNAP tests are easy-to-use in vitro diagnostics that deliver reliable, accurate results within
minutes. A typical SNAP test kit for whole blood, serum, plasma and milk samples is
composed of a bottle of conjugate, a disposable sample tube, a pipette and the diagnostic
device itself. For faecal samples, the kit contains only the SNAP device and a swab tube
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fitted with a reservoir for the conjugate (Figure 9). Triton substances are present in the
wash solution encased within the device.

FIGURE 9. On the left, the components of SNAP test kit for whole blood, serum, plasma and milk
samples. The typical content of snap test kit intended for faecal samples is presented on the right.

Appendix 2 of this document gives a short description of the five easy steps required to
use a SNAP test.
IDEXX proposes two types of SNAP tests to their customers, semi-quantitative and
qualitative SNAP tests. The qualitative SNAP tests, such as the SNAP 4DX plus pictured
below (Figure 10), relies on the development of coloured spots to determine the presence
of specific antibodies and antigens in the sample. Any colour development, even faint, in
the sample spot indicates a positive result. Some SNAP tests may have multiple sample
spots, each spot being indicative of the presence of a specific antibody or antigen.

FIGURE 10. The SNAP 4DX plus is an example of a qualitative SNAP test that is used to test the
presence of four different antigens/antibodies in canine whole blood, serum or plasma sample.

Semi-quantitative SNAP tests are used to determine the level of a marker substance, such
as pancreas-specific lipase, NT-proB-type Natriuretic Peptide or an antibiotic, in the sample
(Figure 11). They rely on the comparative intensity between the reference spot (left spot
on the device) and the spot arising from the sample (right spot on the device). More
precisely, the level of the marker substance is considered normal if the sample spot is
non-visible or lighter than the reference spot. In contrast, the marker substance’s level in
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the sample is abnormal if the sample spot is the same color or darker than the reference
spot.

FIGURE 11. Semi-quantitative SNAP tests are in-vitro assays used to determine semi-quantitatively
the level of a marker substance in the sample by comparing the intensity of two spots.

All the SNAP tests used by DUs in the UK are produced in IDEXX’s manufacturing plant of
Westbrook, USA. They are designed for the companion animal veterinary and livestock
market sectors.

Description of the technical requirements that must be achieved by
the products(s) made with the substance
The accuracy of the results given by a diagnostic test is paramount as demonstrated by
the survey conducted by IDEXX (please see Chapter 3). Sensitivity and specificity are
characteristics that are typically used to measure the accuracy of a diagnostic tests results.
The sensitivity of a diagnostic test corresponds to the likelihood that the test will correctly
diagnose a positive animal as positive. In other words, a diagnostic test with high
sensitivity will detect even small concentrations of target analyte in the sample. On the
other hand, a test with low sensitivity will falsely diagnose an infected animal as healthy,
in which case the animal will not receive the treatment it needs, and the disease may
spread to other animals.
The specificity of a diagnostic test corresponds to the test’s ability to correctly diagnose a
negative animal as free from a given disease. A test with low specificity may diagnose a
healthy animal as infectious, in which case the animal may be unnecessarily given a
treatment or even euthanized.
Broadly, the applicant must meet certain regulatory, product licensing, national animal
health competent authority requirements or commercial tender procedures, which may
further define or narrow the product requirements. IDEXX manufactures ‘universal’
products sold worldwide and compliance with product marketing requirements will extend
to third party countries where the tests are licensed: among others United States, China,
Brazil, India and Japan. In other words, all kits reformulated due to the substitution of 4tert-OPnEO and 4-NPnEO with an alternative detergent will need to comply with the
regulatory requirements of all the countries where they are marketed as IDEXX’s products
are ‘universal’.
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Given the inherent level of performance variability at the batch level, due to the nature of
biological materials, and at the downstream user laboratory level, where conditions can
vary significantly, internal performance specifications for product release must be set
significantly tighter than official requirements to pass the performance criteria worldwide.
Major formulation changes impacting the test’s key biological active ingredients are
therefore even more challenging.
Conducting validation work and presenting it to agencies for evaluation and approval is
required for the assay’s initial approval and every time the assay is modified thereafter.
Regulatory submissions must be repeated in each country where a product is subject to a
marketing authorization. The detailed region requirements are presented below.
Animal Health Agency requirements (EU Only):
As in vitro diagnostics are heavily regulated, there are a series of requirements that the
assays must fulfil in order to be marketed. Firstly, veterinary IVDs in the EU need to be
certified by the relevant Animal Health agencies.
The OIE (Office International des Epizooties / World Organisation for Animal Health) has
developed good practices for the development of immunological assays. These guidelines
are setting standards for Animal Health agencies with a mandate to evaluate and approve
veterinary IVDs in the EU. In addition, the OIE has implemented since 2012 a certification
procedure that include specific assay validation principles. In the procedure, four stages
of validation have been defined:
▪
▪
▪
▪

Stage
Stage
Stage
Stage

1
2
3
4

validation
validation
validation
validation

–
–
–
–

Analytical characteristics
Diagnostic characteristics
Reproducibility
Applications

During the validation procedure, the IVD kits’ “fitness for purpose” is assessed. The
concept of “fitness for purpose” indicates the purpose of the test and it is an important
criterion of the validation procedure. The purpose of the test can, for instance, be one of
the following.
1. To demonstrate population ‘freedom’ from infection (prevalence apparently
zero)
a) ‘free’ with and/or without vaccination,
b) historical ‘freedom’,
c) re-establishment of ‘freedom’ following outbreaks;
2. To demonstrate freedom from infection or agent in individual animals or
products for trade purposes;
3. To demonstrate efficiency of eradication policies;
4. To confirm diagnosis of clinical cases;
5. To estimate prevalence of infection to facilitate risk analysis (surveys,
classification of herd health status, implementation of disease control measures);
6. To determine immune status in individual animals or populations (postvaccination).
Fitness for any of the above purposes is demonstrated by assessing and verifying the
following test criteria/performance parameters:
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Robustness
Stability

Other

-

Demonstrate consistency of results using extreme test parameter tolerance
values (time, temperature…)

-

-

Real time stability over product shelf-life

-

[OIE Manual of
Diagnostic Tests
and Vaccines
for Terrestrial
Animals 2018,
Section 3.1.4]
Brucella abortus
strain 99
(Weybridge)
(S99)3 or B.
abortus strain
1119-3 (USDA)
(S1119-3)4
should be used

Target:
BHV-1

Target:
Bluetongue
Virus Serotype
8 (BLT-8)

Target: BHV1

-

Target:
detection of
the
abnormal
conformer
of the prion
protein
(PrPSc) in
postmortem
brain (obex
preferred)

The list of diseases in the OIE Manual of Diagnostic Tests and Vaccines for Terrestrial
Animals containing standardizing provisions applying to IDEXX product is extensive:
•
•
•
•
•
•
•
•
•
•
•
•

Aujeszky (PRV)
Avian Infectious Bronchitis
Avian Influenza
Bluetongue
BLV
Border disease
Bovine tuberculosis
Brucella ovis
Brucellosis
BSE
BVDV
CAEV/MVV

•
•
•
•
•
•
•
•
•
•
•

Classical swine fever
Contagious equine metritis
Equine Infectious anaemia
IBR
Infectious Bursal disease
Newcastle Disease
Paratuberculosis
PRRS
Salmonella
Scrapie
Swine influenza

For the listed diseases, the OIE may have specific requirements the kit manufacturers
have to follow. These requirements can be manufacturing or test protocol prescriptions as
well as minimum expected performance for the kit. This limits the Applicant in term of
possible adjustments they can make during reformulation. Some of the OIE requirements
are also listed under EU Animal Health decisions regarding diagnostics characteristics and
performance, for instance, COMMISSION DECISION of 15 December 2009 amending
Annex D to Council Directive 64/432/EEC as regards diagnostic tests for enzootic bovine
leucosis and COMMISSION DECISION of 10 December 2008 amending Annex C to Council
Directive 64/432/EEC and Decision 2004/226/EC as regards diagnostic tests for bovine
brucellosis to name a few.
The validation of an IVD kit is a lengthy process. Regulatory approval timelines typically
range:
-

Initial evaluation: from 3 months to 24 months per kit
Product change: from 2 months to 12 months per kit (if stability is not impacted,
otherwise the timeline will extend until real time stability data for 3 batches is
completed, which typically lasts 12-24 months (corresponds to product shelf life)).
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On top of the assay’s initial assessment, national Animal Health agencies may also require
batch to batch evaluation prior to placing a product on the market. This is typically the
case for national surveillance / eradication program diseases.
IDEXX Montpellier holds approximately 150 marketing authorizations for ELISA plate tests
containing 4-tert-OPnEO. Replacing the 4-tert-OPnEO with an alternative will require all
these marketing authorizations to be renewed. The total number of marketing
authorizations held by IDEXX USA and IDEXX Switzerland for the products covered by is
even higher, with marketing authorizations in the hundreds.
The European TSE program devised by the EU Commission Health & Consumer protection
Directorate-General and the European Food Safety Agency (EFSA) include very specific
provisions on how to submit any changes to approved TSE rapid diagnostics, such as the
IDEXX HerdChek BSE-scrapie Ag kit: only minor changes would be examined by the EUTSE Reference Laboratory while changes impacting the kit antibody capture system or
sample preparation would require full assessment by EFSA, including testing large quantity
of positive samples which have become very difficult to gather, notwithstanding the
complex biosafety conditions necessary to handle such material. In the case of the
HerdChek BSE-scrapie Ag kit, IDEXX assumes that substituting 4-tert-OPnEO from the
sample diluents, controls and conjugate solutions would impact the capture and detection
system, in which case a full assessment will be required by EFSA.
Customer requirements:
In addition to the requirements set by Animal Health agencies, IDEXX also has to fulfil
requirement set by their customers. The customers that are ISO 17025 certified require
IDEXX to provide them with up-to-date validation data detailing product performance such
that they can adopt the same validation methods in their laboratory. Major product
changes that have a performance impact, such as a change in detergent, would oblige
IDEXX to renew their validation reports while IDEXX customers would have to re-evaluate
their methods.
For example, guidance documents (LAB-GTA-27) issued by French COFRAC on ISO 17025
implementation requires the same level of validation by the manufacturer for all accredited
methods than diagnostic tests controlled by the national animal health agency ANSES.
Other requirements:
A significant part of IDEXX production animal testing in Europe (around 45 %) is driven
by governmental eradication or surveillance programs which contribute to disease
prevalence monitoring (including emerging diseases), control of disease outbreaks, animal
health and movements, food safety and fighting against zoonoses which may be
transmitted to humans.
A number of these programs are decided and funded at the EU level on a yearly basis. For
instance, the 2019 Approved veterinary programmes 6 include:
- African swine fever*
- Avian influenza*
- Bluetongue*
6

See https://ec.europa.eu/food/funding/animal-health/national-veterinary-programmes en
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- Bovine brucellosis*
- Bovine tuberculosis*
- Classical swine fever*
- Lumpy skin disease
- Rabies
- Salmonella*
- Sheep and goat brucellosis*
- TSE*
(*) IDEXX diagnostics contributes to most of these programmes.
Additional programmes are decided and funded at EU Member states level by ministry of
agriculture and/or producer organizations for which IDEXX is also a major contributor:
- IBR
- BVDV
- Paratuberculosis
The selection and adoption of appropriate diagnostics is carried out through tender
procedures for most of these programs: multiple factors such as diagnostics performance,
registration status, manufacturer quality assurance system (including environmental,
ethical engagement), production capacity, customer service/support, cost… are considered
during the selection process. Tenders are frequently concluded for 2/3-year periods. The
inability of a diagnostics manufacturer to fulfil its tender commitments (temporary backorder situation or product no longer available) will result in fines.
IDEXX is a trusted partner for many animal health institutions across Europe and
contributes to the overall EU animal health programmes and policies: the reduction of
diagnostics availability and capacity to update existing and develop new tests to support
these programmes would have negative impacts.
Private testing, which is focusing mostly on diseases of economical relevance, plays a key
role in the production efficacy of the food sector: IDEXX offers not only diagnostic solutions
to most of the animal production chain but also provides services to help animal producers
manage more efficiently vaccination, reduce the use of antibiotics, re-introduction of
animals in herds after treatments, optimize reproduction cycles, etc… The reduction of
diagnostics availability in this area would also limit the information tools used by producers
to control diseases and improve productivity.
USDA Licensed for Infectious Disease Assays (North America):
For the validation of all infectious CAG and LPD products marketed in the North America,
IDEXX must follow specific requirements defined by the USDA. This affects most SNAP
products and some ELISA plate products covered by this application. The requirements
are described in the Veterinary Services Memorandum No 800.73, which states that assay
validation studies should be conducted to demonstrate the kit’s diagnostic accuracy,
analytical sensitivity, analytical specificity and ruggedness. Diagnostic sensitivity and
specificity should be assessed separately for each proposed sample type (e.g. blood,
faeces, etc…) and host species. In addition, an inter-laboratory comparison study should
be conducted.
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There are no emissions to the environment as downstream users are instructed to collect
all waste streams for adequate disposal. As such no exposure or risk calculations are
required. Please refer to CSR of this application for more detailed information.

4.3.1.3. Release assessment
In Table 7 the trend of Triton substances usage is presented. For the review period applied
for the total downstream use of the substances is 0.1226 tons. However, as explained
earlier 0 % of that is released to the environment as downstream users are instructed to
collect all waste streams for adequate disposal.

Human health and environmental impacts of the applied
for use scenario
Human health impacts
Human health impacts are not relevant for the proposed identification of the substance as
an SVHC in accordance with article 57 (f). In summary, 4-tert-octylphenol does not
represent a substance with ED properties of strong potency for the mammalian system.
Therefore this endpoint is considered not to warrant further consideration.

Impact on the environment
As explained 0 % of the substances are released in the environment and there is no impact
on the environment.
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5. SELECTION OF THE “NON-USE” SCENARIO
Efforts made to identify alternatives
Research and development
As in vitro diagnostic kits contain ready to use solutions and devices, the DUs rely on the
Applicant to provide IVD kits that do not contain 4-tert-OPnEO and 4-NPnEO. The kits are
manufactured to work as a whole thus, the DUs cannot simply buy an alternative solution
(e.g. sample diluent or control) that do not contain Annex XIV substances as they will not
be compatible with the kits. In SNAP tests, it is impossible for the DUs to change the wash
solution as it is encased in the device itself.
In case IDEXX’s SNAP and ELISA plate tests were not available, the Applicant’s DUs would
use an alternative in vitro diagnostic test or outsource the tests to a reference laboratory,
as demonstrated by IDEXX’s survey. However, 95 % of the DUs surveyed expect this
change to have an economic impact on their business. This is particularly true for certain
livestock, poultry and dairy laboratories that are accredited through agencies that require
their own revalidation of kit changes. It could take up to a year for the DUs to go through
the required revalidation, time during which they cannot use the affected kits.
In addition to economic impacts, 74 % of IDEXX’s DUs consider that without IDEXX assays
they would not be able to supply results to pet and livestock owners as efficiently and
accurately. As seen in the DU survey, accuracy is a crucial factor when evaluating SNAP
tests or ELISA plate tests. This is how IDEXX differentiate themselves from their
competitors. IDEXX in vitro diagnostics have typically higher sensitivity and specificity in
comparison to available alternatives. This has been demonstrated by IDEXX reference
laboratories and third parties through a series of tests aimed at assessing the performance
of alternative rapid tests in comparison to several of IDEXX SNAP tests. The results of
these studies are presented in Appendix 4 and have been published in a series of white
papers available on the Applicant’s website and/or in scientific journals. Similar
comparative studies have not been published on IDEXX’s ELISA plate tests.
In addition, a number of IDEXX kits have ready to use conjugates which makes them
easier and faster to use than alternate in vitro diagnostic kits where the conjugate needs
to be diluted separately.
A number of IDEXX in vitro diagnostics also have unique properties and unique
applications. For instance, the IDEXX APP-ApxIV Ab is a unique DIVA test (Differentiating
Infected from Vaccinated Animals) used on swine nucleus herds that provide genetics to
the European swine industry. With this test, vaccinated animals can be differentiated from
infected animals as the test can differentiate the antibody originating from the naturally
occurring disease from the antibody created by vaccination. Without the DIVA test, it
would be impossible to differentiate an infected animal from a vaccinated animal, which is
crucial for this disease as many herds infected with APP do not present any clinical
evidence of the disease. This allows this highly contagious disease to spread between
herds and cause important economic losses to swine owners. In addition to limiting the
spread of the disease, IDEXX APP-ApxIV Ab allows for a quick diagnostic and treatment of
the disease as APP progresses rapidly and is associated with high morbidity and mortality.
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In the absence of treatment, the disease can progress very rapidly and death can occur
within a few hours.
Another example of a unique test is the IDEXX BSE-Scrapie test, which is a state-of-theart test approved by the EU (Regulation (EC) No 956/2010 amending Annex X to
Regulation (EC) No 999/2001) used for the detection of BSE and Scrapie-related PrPSc in
cattle and small ruminants. The test uses proprietary technology that allows detection of
abnormal prions without the use of Proteinase K, unlike alternative tests. Replacing IDEXX
BSE-Scrapie test with an alternative would require the DUs to purchase additional
equipment such as Proteinase K robots and centrifuges. Such equipment requires space
that may be difficult to find in a laboratory setting. In addition, the use of IDEXX BSEScrapie test is associated with less waste and fewer disposables in comparison to
alternative tests. This translates to reduced operational costs for the DUs.
In conclusion, IDEXX’s DUs rely on the Applicant to provide in vitro diagnostics free from
4-tert-OPnEO and 4-NPnEO. In case IDEXX SNAP tests and ELISA plate tests were not
available, the DUs would either opt for an alternative in vitro diagnostic kit or outsource
the tests to a reference laboratory. However, it is not known whether the alternatives
contain 4-tert-OPnEO and 4-NPnEO. Changing to an alternative in vitro diagnostic may
have an important economic impact on the DUs and finding an appropriate and equivalent
replacement for IDEXX’s products is not an easy task. As discussed above, IDEXX products
are more accurate and easier to use in comparison to other IVD products on the market.
Some tests are unique, and they do not have alternatives or the alternatives have less
accuracy or other constraints, such as requiring equipment. As expressed by the DUs in
the survey, the absence of IDEXX in vitro diagnostic kits will have a negative impact on
animal care and on the DUs ability to provide accurate results in an efficient way.
Therefore, IDEXX has developed a substitution plan in order to ensure a non-interrupted
supply of their assays for their DUs, please refer to the separate report submitted with
this application for more detail.
In an effort to phase out 4-tert-OPnEO and 4-NPnEO from their SNAP tests and ELISA
plate tests, the Applicant has already started testing alternatives to these substances. The
tests are still ongoing, as the first series of tests did not yield positive results. The results
are reported and discussed in the next sections.
Ideally, the Applicant is looking to find an alternative detergent that is applicable for all
SNAP and ELISA plate tests. However, they do acknowledge that this might not be
possible. It is most likely that one solution will work for similar products. If a one-to-one
substitution will not be achievable, IDEXX will have to evaluate the feasibility of the
alternative on a case by case basis and reformulate the entire product line.

Data searches
In an aim to find alternatives suitable to replace the substances of very high concern
(SVHC) present in the different solutions covered by this Application, IDEXX has performed
a literature search and questioned Merck regarding potential alternative detergents.

Identification of known alternatives
IDEXX has set certain requirements that the alternative should fulfil in order to be selected
for further testing. The alternative substance should not:
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−
−
−
-

be classified as CMR or SVHC.
present a greater exposure/safety risk as current substances.
represent a higher compliance risk.
represent a higher supply chain risk.

In addition, the alternative substance should provide the same technical functionalities to
prevent non-specific binding:
−
−
−

Ensure optimum protein conformation and stability.
Prevent non-specific binding of samples and controls.
Be as effective to remove non-target material on the sample spots/wells of the
tests.

The effectiveness of alternative substances for each of the functions above may not be
easily predicted and is highly dependent on the specific type of purified proteins used on
each diagnostic test.
Many ingredients of animal origin used in diagnostics such as sera, foetal bovine serum,
milk, albumin etc., can be considered as UVCB substances and IDEXX’s experience with
past formulation changes shows that the delicate balance between competing affinity
processes in antibody or antigen capture systems is easily upset and that unwanted side
effects are frequently observed (e.g., stability issues, precipitation, viscosity problems,
colour variations, field issues related to the variety of laboratory equipment and
consumables in laboratories, field sample treatments etc.). Further optimization or
changes may be necessary to counter the undesirable effects.
The alternative should also offer similar operational benefits:
− Substance stability and robustness under existing standard laboratory conditions
and with existing formulations.
− No incompatibilities with other reagent formulations which are part of the test kits.
− Same formulation is suitable across a broad variety of tests in technical
manufacturing and in sample diluents and controls (generic reagents shared by
multiple tests).
− Be effective at low concentration.
Three substances, one alternative:
Due to historical reasons, several detergents i.e. Triton X-100/IGEPAL CA-630, Triton X405/IGEPAL CA720 and Nonidet are used to achieve the same function. These detergents,
which are very similar in structure, all prevent NSB in both ELISA plate tests and SNAP
tests. As they have the same function and they are used in a similar manner, IDEXX is
seeking for a single alternative to replace all three substances in their products.
IDEXX started their search for an alternative by identifying any possible alternatives to
Triton X-100/IGEPAL CA-630 and Triton X-405/IGEPAL CA720 based on chemical supplier
data. In total, five alternatives were identified for Triton X-100 and three were found for
Triton X-405. The physicochemical properties of the identified alternatives were then
compared with their Triton counterpart (Table 8). The alternative with the closest
physicochemical properties was selected by IDEXX to undergo feasibility testing. In the
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FIGURE 12. Five replicates of the same product. Canine whole blood was used in all five SNAP devices.
The spot in the top left corner is the positive control spot. The analyte spots are masked by the dark
colour of the background and thus, they cannot be seen.

The intense blue background colour observed means that Tergitol 15-S-40 failed to
prevent NSB in the conditions the test was carried out. More precisely, the conjugates
bound non-specifically to the whole SNAP’s matrix instead of binding specifically to the
target analyte immobilized on the matrix. This resulted in the entire background turning
blue instead of the specific analyte spots.
Based on the test results, it can be concluded that Tergitol 15-S-40 is not a feasible
alternative under the present test conditions. However, the test conditions warrant further
investigation, for example, different concentrations of Tergitol 15-S-40 may alleviate the
high background colour.

5.3.1.3. Economic feasibility and economic impacts of Tergitol 15-S-40
Overall, surfactants are relatively inexpensive substances, thus, the substitution of 4-tertOPnEO or 4-NPnEO with another surfactant will not change the cost of raw materials
significantly. In addition, as the volume of surfactant in the SNAP wash solutions is low,
the associated costs of changing to an alternative reagent will be minor for the Applicant.
Assuming technical feasibility, as Tergitol 15-S-40 can be directly introduced in the process
in place of the 4-tert-OPnEOs or 4-NPnEOs, the change in process cost will be negligible.
As the SNAP tests will function in the same way with the alternative surfactant, the
substitution of 4-tert-OPnEO and 4-NPnEO will not generate additional need for
maintenance or service of the SNAP PRO* analysers, in case one is used by the DU.
Replacing 4-tert-OPnEO and 4-NPnEO with an environmentally friendly surfactant will, in
theory, reduce the waste management costs by removing the need for hazardous waste
collection. However, some regions may require used IVD assays to be discarded as
biohazardous waste due to the fact that they are used to tests biological samples, such as
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The alternative wash solution did not achieve equivalent performance in any of the three
SNAP test products tested. All the SNAP tests containing the Tergitol 15-S-9 wash solution
showed varying color development of the reference spot and light spot streaking was
observed in some of the tests.
In addition, the intensity of the control spot was lower with the alternate surfactant, which
significantly compromises IDEXX’s analyzers ability to interpret correctly. In fact, the
resulting control spot intensity was so low when using Tergitol 15-S-9, the test would have
been interpreted as false negative or failed run. With this kit (SNAP cPL), the optimization
of each lot is challenging to balance. Because it is a semi-quantitave assay, any changes
with colour intensity causes the window of optimization to shift. The test compares the
patient spot intensity to the control spot intensity and if there is misalignment, then the
test loses sensitivity or specificity. It is usually difficult to determine which.
The signal variation will particularly impact cut-off samples i.e. samples where the
pancreas-specific lipase levels are at the limit of the normal/abnormal diagnostic bins (see
Figure 17 for more information on diagnostic bins). IDEXX’s product accuracy at the cutoff differentiates the Applicant from their competitors and is therefore critical for their
products.
From the preliminary tests performed by IDEXX, it can be concluded that the alternative
wash solution prepared with Tergitol-15-S-9 impacts the sensitivity and specificity of the
SNAP tests. Furthermore, the products would no longer meet neither regulatory nor
customer requirements. More precisely, the test’s sensitivity, specificity, repeatability and
reproducibility would not fulfil the level of performance set by the “gold standard” method,
which is a regulatory requirement, whereas customers require a certain level of
performance for the tests that is determined based on reference laboratory methods or by
comparing the performance to competitor’s product performance.

5.3.2.3. Economic feasibility and economic impacts of Tergitol 15-S-9
The economic feasibility and economic impacts of Tergitol 15-S-9 are expected to be
similar to the ones for Tergitol 15-S-40 therefore, please refer to chapter 5.3.1.3 for
additional information.

5.3.2.4. Availability of Tergitol 15-S-9
The availability of Tergitol 15-S-9 is expected to be similar to Tergitol 15-S-9 therefore,
please refer to chapter 5.3.1.4 for additional information.

5.3.2.5. Reduction of overall risk due to transition to Tergitol 15-S-9
In comparison to the 4-tert-OPnEOs and 4-NPnEOs used by IDEXX, Tergitol 15-S-9 is less
hazardous to the environment. The only hazards arising from the substance are human
hazards, for which the associated risks can be limited with appropriate RMM and PPE.
In conclusion, Tergitol 15-S-9 is less hazardous than 4-tert-OPnEOs or 4-NPnEOs and
consequently, it could potentially be used as an alternative surfactant if demonstrated
technically feasible.

5.3.2.6. Conclusions on Tergitol 15-S-9
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According to the results of the downstream user survey the end-users would either
outsource or use alternative test methods in the non-use scenario.
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fear that animal products or exposure in markets will make them ill, this can lead
to a sharp fall in consumption of certain livestock products when an outbreak of a
TAD is announced. The fall in demand results in a fall in prices and loss of revenue
for producers until consumer confidence is restored.10
•

Control measures: the costs and benefits of measures applied by farmers,
governments and industry to prevent or control disease outbreaks. Prevention and
control measures for TADs aim to reduce the negative impacts of disease losses
and market disruption discussed previously. Because of the externalities
associated with TADs, governments as well as farmers invest in prevention and
control. However, control initiatives have their own costs, and these contribute to
the total impact of TADs.10

In addition to effects within the livestock sector, there is also a fourth source of impact:
•

Effects beyond the livestock sector: these may include impacts on human health,
the public health system, tourism and wildlife. 10

Transboundary animal diseases can have direct and indirect impacts on human health.
Direct impacts occur when humans are infected by zoonotic TADs (those that are naturally
transmitted between vertebrate animals and humans) and become ill. Indirect effects can
occur if the presence of TADs severely disrupts the food supply or the ability of poor
families to access food. Zoonotic TADs can have economic impacts if they cause mortality
in people, or through illness prevent them from doing the things that they would normally
do or oblige them to require medical treatment. Brucellosis, certain strains of Influenza
rabies, West Nile fever, BSE and Rift Valley fever are all examples of zoonotic TADs. The
first two have economic impacts within the livestock sector and in human health. The last
three are primarily diseases of humans, with wildlife and/or domestic animals involved in
transmission; neither the disease nor the control process has any notable economic effect
in livestock. The economic impact of zoonotic diseases on human health includes the value
(or number) of human lives lost; the value of lost productivity through illness; and the
cost of treating sick individuals, either privately or through the public health system. 10
The presence of a zoonotic TAD or the measures taken to control a TAD may have impacts
on tourism, if tourists are discouraged from visiting an infected area or access to the
countryside is restricted by control measures, this results in loss of revenue for the tourist
industry. If a zoonotic disease in livestock resulted in an epidemic of human disease, this
could cause very widespread disruption of businesses and the operation of public sector
services. Transboundary animal disease prevention and control can potentially lead to
impacts on wildlife and biodiversity if, for example, they require wild animals to be culled
to remove a potential disease reservoir, or result in an expansion of feed and forage
production that encroaches on forest and grassland used by wild animals. 10
As explained in FAO’s study, transboundary animal diseases have far reaching effects.
Unscreened animals might spread diseases which have negative impacts on productivity,
markets, human health, the public health system, tourism and wildlife.
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marketed (USA, EU, Japan, China, etc…). This is a very timeconsuming process. In addition, some products must meet EU
directive requirements.
The remaining risks are low and the socioeconomic benefits are high, and there is
clear evidence that this situation is not
likely to change in the next decade.

Ceasing the supply of ELISA and SNAP test kits containing 4tert-OPnEO and 4-NPnEO in their various components would
lead to a reduction of 0 kg of released 4-tert-OPnEO and 4NPnEO. This would lead to a cost of 13.8 M GBP. This is
considered disproportionate by the Applicant.

*https://echa.europa.eu/documents/10162/13580/seac

Substitution effort
authorisation is granted

rac review period authorisation en.pdf

taken

by

the

applicant

if

an

As the DUs purchase ready-to-use kits, they rely on the Applicant to provide products that
do not contain 4-tert-OPnEO and 4-NPnEO. Consequently, it is the applicant’s
responsibility to substitute them from their products. To this end, the applicant has devised
a substitution plan for the reformulation of the products manufactured in Montpellier, Bern
and Westbrook. Please refer to the separate substitution plan report submitted with this
authorisation application for a detailed description of the substitution plan.
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FIGURE 14. A known heartworm antigen-positive haemolysed sample was tested with two assays.
(A) Colloidal gold lateral flow assay (B) SNAP 4Dx Plus Elisa.
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