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by the EU Cosmetics Regulation 1223/2009 (EC, 2009; Pickett, 
2011). However, as we discuss here, the general public would 
describe the use of these products for aesthetic purposes as 
“cosmetic” and indeed even the General Medical Council of the 
UK1 refer to the use of Bt for aesthetic purposes as a “cosmetic” 
procedure. 

The European Coalition to End Animal Experiments (ECEAE)  
has had a long running campaign against animal testing for Bt 
products and has been in regular contact with the manufacturers 
and regulatory authorities. In this article we summarise the prog-
ress with the implementation of alternatives to the animal test 
for batch testing Bt products and highlight some of the ongoing 
issues. Our evidence is drawn from official statistical reports, 
company reports, non-technical summaries of animal experi-
ments published by member states, investigation reports, legal 
cases, and correspondence with the manufacturers. 

2  The mouse bioassay

Botulinum toxin type A (BtA) produced for injection is a dried 
preparation of neurotoxin. It is obtained by purification of the  

1  Introduction

Botulinum toxin (Bt) via injection has been used therapeutically 
for a variety of medical and cosmetic (hereafter “aesthetic”) pur-
poses for approximately 30 years (see Bottril, 2003). 

The use of animals to test batches of Bt has been a concern 
to animal protection groups and others since the early 2000s 
when the use of Bt for aesthetic purposes began to dramatically 
increase worldwide. The tests are of concern for a number of 
reasons: a) the severity of the suffering experienced by the ani-
mals, b) the high numbers of animals used on an annual basis, c) 
the trivial purpose for which these products are often used, and 
d) the delay in implementing a complete replacement of the ani-
mal test for all Bt products. A number of authors have discussed 
these issues in the scientific literature (Balls, 2003, 2010; Bottril, 
2003; Straughan, 2006; Adler et al., 2010; Bitz, 2010; Pickett, 
2011, 2012). However, there have been some recent, significant 
developments in this area and a review of the current status of 
the use of animals and alternatives is now overdue. 

We use “aesthetic” throughout this paper as some consider that 
it is misleading to use the term “cosmetic”, since the Bt products 
are injectables and therefore not cosmetic products as defined 
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asphyxiation. One particular concern with the assay, however, 
is that the more severely affected mice cannot reach food or 
water and may therefore be dying as a result of dehydration and 
weight loss and not the toxin per se. This concern applies to 
LD50 testing in general; “Mortality of animals is often the result 
of lack of food and water only, not the primary effects of the 
substance. If small rodents are not capable of feeding, they die 
within hours” (Hartung and Koëter, 2008). This uncontrolled 
variable could explain why variations in LD50 values have been 
observed between laboratories even for the same preparation of 
the same product (Sesardic et al., 2003).

No pain relief is given to the animals as the effects of the toxin 
are in themselves not expected to be painful . Nevertheless, tests 
with death as endpoint or when death can be expected are gen-
erally recognised to warrant a recording of severe suffering, the 
highest suffering permitted under Directive 2010/63 governing 
animal experiments in the EU (EC, 2010). The authorities in 
Great Britain, Ireland, and Germany, where it is public knowl-
edge that batch testing of Bt products is conducted, all prospec-
tively categorise these tests under the severe category.

In 2009, the British Union for the Abolition of Vivisection 
(BUAV, now Cruelty Free International) released footage of 
the mice undergoing these tests during an undercover inves-
tigation of a UK laboratory (Wickham Laboratories) that was 
conducting Bt tests on behalf of Ipsen, a manufacturer of BtA 
products, Dysport® and Azzalure®3. A subsequent inquiry by 
the Home Office, who are responsible for regulating animal 
experiments in Great Britain, found Wickham to be in breach of 
their project licence by causing unnecessary animal suffering. 
They had previously asked Wickham to adopt a procedure of 
checking the animals in hourly intervals during the peak peri-
od of likely severe suffering. Technicians were trained to kill 
mice if they looked like they would be unlikely to survive until 
the next observation period in an attempt to reduce suffering.2 
BUAV claimed that Wickham’s records showed that out of the 
approximately 50% of the animals dying as a consequence of 
the test, only about 25% of the mice were “humanely” killed, 
75% were being found dead.3 There were other breaches such 
as mice being killed using inappropriate methods. The Home 
Office admitted that, despite the laboratory’s efforts, the propor-
tion of mice that were “humanely killed” as opposed to being 
found dead was typically around 20%. In a follow-up after the 
inquiry the Home Office found that this had only moderately 
improved to 32%.2  

It seems that there is reluctance to kill the mice too early in 
the test for fear of affecting the results (Adler et al., 2010;2). 
In the ZEBET workshop on Bt testing, one company admitted 
that only between 11-21% of the dead mice had been humane-
ly killed (Adler et al., 2010). The participants considered that 
further refinement of the test, by killing mice not in extremis, 
would require separate validation (Adler et al., 2010). Indeed, 
in recent correspondence the Irish Health Product Regulatory 
Authority say that there is an ongoing validation of a humane 

liquid from a broth-culture of Clostridium botulinum type A bac-
teria. The substance produced is a complex of proteins derived 
from this biotechnology process and therefore the composition 
and biological activity of each batch can vary. This, together 
with the fact that Bt is one of the most dangerous neurotoxins 
known to man, means that each batch produced needs to be 
quality-controlled to ensure it is of the same consistency and 
potency as previous batches (Adler et al., 2010).

The European Pharmacopoeia (PhEur) is the legally rec-
ognised list of acceptable methods of quality control for medici-
nal products that are to be marketed in Europe. Monograph 2113 
of the PhEur (EDQM, 2012) requires the use of a mouse bioas-
say (MBA) to assess the consistency and potency of products 
containing botulinum toxin A for injection. Monograph 2584 
(EDQM, 2011) has very similar requirements for injectable 
products derived from botulinum toxin type B. The MBA is es-
sentially an LD50 test; graded doses of the product are injected 
into mice and the LD50 is calculated from the lethality in each 
dose group. 

According to the PhEur, bulk preparations of purified BtA 
have to be assayed by the MBA as well as every batch of the 
final product that is derived from the bulk preparation. It is the 
potency testing of the batches of Bt products that are respon-
sible for the high numbers of mice used (see below). This is 
because many batches are derived from the same bulk prepara-
tion. The same MBA tests are also periodically required by drug 
regulators to demonstrate the stability of the products according 
to ICHQ5C (ICH, 1995), typically on an annual basis or when 
changes to the production process or the products themselves 
are made (process validation, according to ICH Q5E (ICH, 
2004)) (Adler et al., 2010).

3  Severe suffering

The MBA, as performed according to the PhEur, involves 
groups of mice being injected into their peritoneal cavity with 
differing dilutions of the Bt product. After being injected, the 
mice are placed back into their cages in small groups for the 
duration of the test (usually 72 or 96 hours). The numbers of 
mice that have died or are killed by “humane endpoint” (see 
below) by the end of the test period are counted. The LD50 is 
calculated based on the number of mice dying in the various 
dilution groups. Approximately 90% of the mice in the highest 
concentration group are expected to die, 10% in the lowest (Ad-
ler et al., 2010).

For those animals receiving a sufficient dose of toxin, signs 
of poisoning start to show within hours. The main effect is pa-
ralysis of the lower body; affected mice begin to stagger and 
those more severely affected cease to be able to walk. As the 
paralysis develops over the first 24 hours, it affects the muscles 
of respiration and the mice will begin to gasp for air and become 
cyanotic. Those who die are considered to have succumbed to 

2 Animals Scientific Procedures Inspectorate. A review on the issues and concerns raised in the report, “The Ugly Truth – A BUAV Investigation  
at Wickham Laboratories”. Nov 2010.
3 British Union for the Abolition of Vivisection. The Ugly Truth: A BUAV Investigation at Wickham Laboratories, Nov 2009 (available upon request).
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Testing appears to have started in Germany in 2006/7, when the 
number of acute tests rose from approximately 5,000 per year to 
over 20,000. The testing was started at the Laboratory for Pharma-
cology and Toxicology (LPT) in Hamburg at the request of Merz 
for their Bt products.7 In 2014, LPT began testing on behalf of 
Eisai as well8 and the number of mice used in batch potency tests 
escalated to 112,139 in 2015 according to the new categorisation. 
We suspect that the acute lethal category in the statistics up to 
2013 was not capturing all the mice actually used in Bt batch 
testing as Merz reported in 2015 that 35,000 mice per annum had 
been their normal level of testing.9 A total of five non-technical 
summaries for 2014 permitted testing on 150,000 mice in total for 
Bt products that year. In 2015 the summaries predicted a decrease 
in testing to just two projects totalling 48,000 animals. The total 
number of mice used in batch potency tests however was greater 
than this; 78,932 in 2016, according to the German statistics.

The scale of acute tests in Ireland is particularly significant. 
Testing appears to have started in Ireland in 2007/8 when the 
numbers of animals used rose from 1,000 to 42,000. By 2013 the 
total animals used had steadily risen and approached 200,000. In 
2015, 150,030 animals were reported to have been used in batch 
potency tests and at 167,549 batch potency tests in 2016 still rep-
resents the majority (74%) of all animal procedures conducted in 
Ireland. 

The total number of mice10 used for quality control batch pur-
poses in 2015 in the three countries was 407,126 and 377, 454 in 
2016.

It must be noted, however, that the “quality control: batch po-
tency” category can include vaccine batch testing of veterinary 
vaccines, for example vaccines for foot and mouth disease, tetanus 
(Clostridium), rabies, leptospirosis, and various fish and chicken 
diseases as well as batch testing of human vaccines, for example, 
vaccines for diphtheria, polio, and pertussis. Some of these tests 
used other species but some are conducted on mice, so even just 
looking at the numbers of mice used (possible only for Germany 
and Great Britain) still does not enable an accurate figure for Bt 
testing to be obtained.

To date, only 13 EU countries have published data on their use 
of animals for quality control purposes and it appears that the 
number of animals reported to have been used under this category 
can vary quite widely, see Table 1. In 2016 it ranged from 0 ani-
mals (Sweden and Finland) to 66,345 (Belgium). Austria (17,604 
animals), Belgium (66,345 animals), Hungary (13,252), Poland 
(10,585) and Spain (39,956) have a relatively high proportion of 
batch potency tests; for what products these are conducted is not 
yet known.

It is therefore not currently possible to determine the propor-
tion of batch potency tests that are performed for Bt products 

endpoint protocol that is currently requiring the use of addi-
tional animals.4

4  High numbers

The number of animals used per batch test is not described in 
the PhEur and it appears that it may vary between manufacturers 
(Pickett, 2011). The manufacturers do not comment publicly 
about the numbers they use per batch (Bitz, 2010; Pickett, 2011). 
Bottrill (2003) estimated that each MBA may use “at least 100 
mice”. The BUAV investigation found that a typical MBA used 
“hundreds” of animals but were requested by Ipsen to keep the 
exact figure confidential. Since the MBA is a quality-control test 
and must be performed for every batch released onto the market, 
the total number of animals used for the testing of Bt products 
can quickly escalate as production of Bt products rises. Indeed, 
as the use of Bt products for both medical and aesthetic purposes 
has increased over the last 15 years, this has undoubtedly had an 
effect on the numbers of animals used. 

Contract testing laboratories in Great Britain, Ireland, and 
Germany are known to be testing Bt products on behalf of the 
manufacturers. Figure 1 shows the trends in animal use in Great 
Britain, Ireland, and Germany from 2006 to 2013 for acute lethal 
tests in mice, which constitute mainly of the MBA for Bt products 
based on our knowledge of the licensing practices at that time. 
Since 2014, under the new rules for reporting the use of animals 
in scientific procedures across the EU (EC, 2012), the category 
where the MBA for Bt products should be recorded changed to 
“Quality control: batch potency”. Figure 1 includes the numbers 
given by Great Britain, Ireland, and Germany for 2015 and 2016 
in this category. The numbers for 2014 were discounted as it 
appears incorrect reporting fields were used by Great Britain and 
Ireland at least as they settled into the new system.

The numbers in Figure 1 appear to suggest that Great Britain 
was already conducting many MBAs in 2006. Indeed, a previous 
BUAV investigation of Wickham Laboratories had noted the test-
ing of Dysport® on animals in 1992.3 During the 2000s the num-
bers of acute tests in Great Britain was consistently around 80,000 
animals per year until 2010 when there was a small decline to less 
than 70,000, from when it then began to increase and by 2013 was 
in excess of 100,000 mice per annum. In 2009, Wickham labora-
tories was licensed to conduct the MBA on up to 70,000 mice per 
year,3 however in 2014 the licence was renewed and the number 
had increased to 100,000 mice per year.5 Wickham currently test 
for three (undisclosed) Bt companies.6 The total number of mice 
used in batch potency tests was 144,957 in 2015 and 130,973 in 
2016 according to the national statistics.

4 Letter to Cruelty Free International from HPRA (30.03.2018).
5 Non-technical summary from 2014, volume 13, project 8. https://bit.ly/2Sk7TQx
6 Cruelty Free International v Secretary of State for the Home Department [2017] EWHC 3295 (Admin) (13.12.2017).
7 Answer by the Federal Government to the parliamentary question of MP Nicole Maisch, reference number 18/2189 (22.07.2014). https://bit.ly/2FLzicL
8 Answer by the Federal Government to the parliamentary question of MP Nicole Maisch, reference number 18/4593 (10.04.2015). https://bit.ly/2QqMKa2
9 e-mail from Merz to Doctors Against Animal Experiments (20.11.2015).
10 Technically “procedures” are recorded but since in these tests the animals are only used once, animals and procedures can be used interchangeably here.

https://bit.ly/2Sk7TQx 
https://bit.ly/2FLzicL
https://bit.ly/2QqMKa2
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licences were obtained that totalled approximately 146,500 mice 
to be used during 2018).

A conservative estimate of approx. 400,000 animals used in 
Bt batch testing in the EU each year is probably the best esti-
mate to date. This does not include the number of animals used 
in the research and development of new Bt products, only the 
batch testing. It is possible that we are starting to see a decline 
in numbers of animals used but due to the recent change in re-
porting requirements from 2014, which have introduced some 
uncertainty, and an apparent increase in numbers in Ireland in 
2016, it is too soon to tell. What is clear, however, is that despite 

alone. Clearly, a proportion of the numbers in Great Britain, Ire-
land, and Germany will be for other types of products. However, 
the predicted numbers of animals to be used in Bt tests from 
the non-technical summaries available from Germany and Great 
Britain suggest the majority (approx. 75%) of the category is 
indeed made up of this testing. Ireland acknowledge that 95% 
of the batch potency tests use mice but have not published the 
non-technical summaries for the Bt testing to enable us to see 
the exact predicted numbers. However, we recently obtained the 
project applications for testing to be done in 2018 and it is clear 
from these that the majority of the category will be the MBA (six 

Fig. 1: Number of mice used in acute 
lethal toxicity tests in Great Britain, 
Ireland and Germany between 2006  
and 2013, and in batch potency tests  
in 2015 and 2016 
Data from official statistical reports from  
the Home Office, Health Products 
Regulatory Agency, and The Federal 
Ministry of Food and Agriculture, 
respectively; data from 2014 unreliable  
due to change in reporting; numbers  
for Ireland in 2015/16 are not given at  
the species level.

Tab. 1: Batch potency tests in 2016 (of all EU countries providing the information)  
Countries in grey are known to test Bt products under this category.

Country Total batch potency procedures in 2016 Total procedures in 2016 % batch potency tests  
 (mice, if given)  of total procedures

Austria (16,720 ) 17,604 236,459 7

Belgium 66,345 535,829 12

Croatia 194 21,901 1

Denmark (3,491 ) 5,486 273,224 2

Finland 0 105,615 0

Germany (78,932 ) 155,904 2,189,261 7

Great Britain (130,973 ) 145,190 3,936,723 4

Hungary 13,252 170,075 8

Ireland 167,549 226,934 74

Poland (6,758 ) 10,585 185,699 6

Slovakia 235 12,855 2

Spain 39,956 917,986 4

Sweden 0 350,664 0
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ucts. BtB is currently licensed in the EU for the treatment of 
torticollis (cervical dystonia) only. Its effects appear to wear off 
more quickly than those of BtA. However, according to Bottrill 
(2003), patients may develop neutralizing antibodies against 
BtA after several applications and the aesthetic use of BtB may 
therefore increase as more people become tolerant to BtA. 

Until now there has never been an accurate assessment of the 
total number of animals used in Bt batch testing across Europe. 
Bitz (2010) estimated 600,000 mice world-wide per year based 
on an extrapolation of the number of mice used on behalf of 
Ipsen in the UK, Merz in Germany, and Allergan’s annual sales. 

the presence of alternatives to the MBA (see below) testing is 
still at significant levels. 

The scale of the use of animals used for batch testing of Bt 
products could be due to increased production of the existing 
BtA products on the EU market as well as new products being 
authorised (see Section 5). Table 2 lists the Bt products available 
on the EU market; others such as Botulax™ made by Hugel Inc. 
from South Korea, BTXA™ made by Hughs from China and 
Neuronox™ made by Medytox from South Korea may soon 
become available. One growth area is in the production of BtB 
products, which have the same MBA requirements as BtA prod-

Tab. 2: Botulinum toxin products for sale in the EU and the status of replacement of the mouse bioassay

Trade name* Bt type EU market authorisation Marketing Potentially Progress with replacement  
  uses  authorization testing of batch test 
   holder in EU 

Botox 
 
 
 
 
 
 

Vistabel 
 

Dysport 
 
 

Azzalure 
 
 
 

Xeomin 
 
 
 

Bocouture 
 

NeuroBloc  
 
 

Botulax 

Limb spasticity, facial and eye 
spasms, overactive bladder, 
excessive sweating, vertical and 
horizontal frown lines, crow’s 
feeta; 
First authorised in UK 1994 
 

Vertical and horizontal frown 
lines, crow’s feetf; 
First authorised in UK 2006

Limb spasticity, spasms, cervical 
dystonia, excessive sweating; 
First authorised in UK 1990 

Vertical frown lines, crow’s feeth;  
First authorised in UK 2009 
 

Limb spasticity, eye spasms, 
cervical dystonia; 
First authorised in UK 2007 
 

Vertical and horizontal frown 
lines, crow’s feetk; 
First authorised in UK 2010

Cervical dystonia; 
First authorised 2001 EMA 
 

Expected to enter 2018m

A 
 
 
 
 
 
 

A 
 

A 
 
 

A 
 
 

A 
 
 
 

A 
 

B 
 
 

A

Allergan (Ireland) 
 
 
 
 
 
 

Allergan (Ireland) 
 

Ipsen (UK) 
 
 

Galderma/ Nestle Skin 
Health, Switzerland 
(distributer, Ipsen 
product)

Merz (Germany) 
 
 
 

Merz (Germany) 
 

Eisai (Japan) 
(distributer, Elan/
Perrigo, Ireland 
product)

Croma Pharma, 
Austria (distributer, 
Hugel Inc., South 
Korea, producer

Ireland 
 
 
 
 
 
 

Ireland 
 

UK, possibly 
elsewhere 
 

Was UK,  
now 
unknown 

Germany 
 
 
 

Germany 
 

Germany 
 
 

unknown

CBA first approved in USA, 
Canada, and Switzerland 
(2011), then all (CBA) licensed 
in 27 EU (2013)b (70% of their 
sales)c. Also approved  
in Australiad. 
Goal was to reduce testing by 
95% in 3 years from 2012e.

As Botox 
 

Began development of CBA  
in 2011g, positive approval in 
EU and Switzerland in 2018 
(Ipsen, 2018). 

As Dysport 
 
 

Began development of CBA 
in 2011. Approved of CBA by 
FDA in early 2015i/late 2015 
Europe. To date CBA has been 
approved in 36 countries j.

As Xeomin 
 

In the process of validating the 
CBAl. 
 

Working on the CBA, EMA 
have informed them they 
must use it to gain regulatory 
approvaln.

*Different strengths of these products are licensed individually

a When the severity of these lines has an important psychological impact on the patient; bLetter to GAIA (23.06.2014); cLetter to ECEAE 
(24.05.2013); de-mail to ECEAE 17 April 2014; eAllergan receives positive opinions for first-of-its-kind, fully in vitro, cell-based assay 
for Botox® and Vistabel®. Press release, Allergan Inc., Marlow, UK (23.02.2012); fWhen the severity of these lines has an important 
psychological impact on the patient; gIpsen communication Feb 2013; hIn adult patients under 65 years, when the severity of these lines  
has an important psychological impact on the patient; ie-mail to ECEAE (13.03.2015); je-mail to ECEAE (16.02.2017); kin adult patients 
under 65 years, when the severity of these lines has an important psychological impact on the patient; le-mail to ECEAE (02.09.2015); 
mhttp://www.theinvestor.co.kr/view.php?ud=20170518000934; ne-mail to ECEAE (26.04.2016)

http://www.theinvestor.co.kr/view.php?ud=20170518000934
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the botulinum neurotoxin Xeomin®) and Aesthetics (which in-
cludes Bocouture®) contributed 63% of a total product revenue 
of €1,023.2 million in the fiscal year 2016/1715. The total annual, 
worldwide sales of Bt products, therefore, for both medical and 
aesthetic purposes is in excess of €3,629 million (3.6 billion) for 
just the three manufacturers selling into the EU (Ipsen, Merz, 
and Allergan).

The scale of use of BtA products for aesthetic purposes is of 
concern to animal protection groups. It seems to us to be count-
er-intuitive to have a European ban on testing on animals for 
cosmetics purposes and yet turn a blind eye to the testing of Bt 
products used for the same purpose. Irrespective of a specific 
ban on testing cosmetics, if the harm:benefit assessment required 
under Directive 2010/63 is done properly, in our view, testing 
batches intended for aesthetic purposes should not be permit-
ted. According to Directive 2010/63, all projects must undergo 
a harm:benefit assessment, whereby the harms to the animals 
are weighed against the benefits to humans (Article 38). Testing 
of batches destined to end up in beauty clinics to be used for 
aesthetic purposes should not pass the harm:benefit assessment 
in our view. This is because the purpose of testing is vanity 
and each test causes severe suffering to hundreds of mice. In 
our opinion, this is probably one of the strongest examples of 
where the harm:benefit assessment, if it is to mean anything in 
practice, should be preventing the animal testing of Bt products 
for aesthetic purposes. 

Cruelty Free International has brought two Judicial Review 
proceedings against the UK Government regarding their authori-
sation of the MBA in the UK. The cases have focused on what 
the condition placed on the Wickham licence that the testing 
must only be “for medicinal products” (acknowledged to mean 
“purposes”) actually means and how the government is enforc-
ing it. The outcome of both cases has been unsatisfactory in the 
opinion of Cruelty Free International. Initially the government 
claimed that it was up to the medicines regulator to ensure that 
the products were not being used for cosmetic purposes. Later, 
it conceded that it had a duty to take reasonable steps to satisfy 
itself that batches of Bt to be tested under licence carried a mar-
keting authorisation as a medicinal product and were to be used 
for medicinal purposes.16 However, following the case, it admit-
ted that it only checked that there was a marketing authorisation 
in place for each batch of Bt tested on animals and did not ask 
for more details about actual end-use. The Irish Health Products 
Regulatory Agency (HPRA) has also recently confirmed that it 
simply asks if there is a market authorisation for each product.4

In the second case, Cruelty Free International argued that if the 
government only asked if the product had a market authorisation 
then the condition on the licence meant nothing in practice (since 
all Bt products in practice have an authorisation because of their 

Pickett (2011), an Ipsen employee, criticised the estimate but did 
not offer a better one. Given our estimate of 400,000 mice per 
year in Europe, the global figure, which includes the large mar-
kets in America and Asia, is likely to be many times higher and 
indeed 600,000 may be an underestimate.

5  Aesthetic purposes

BtA products are licensed for the medical treatment of neuro-
logical disorders (e.g., focal spasticity, including limb spasticity 
caused by cerebral palsy or stroke, symptomatic relief of bleph-
arospasm (eyelid spasm), hemifacial spasm and idiopathic cervi-
cal dystonia or torticollis (painful neck contractions), prevention 
of chronic migraine, bladder disorders (overactive bladder), 
and skin disorders (e.g., excessive sweating). The Bt is usually 
injected near the affected area and helps relax the muscle, pro-
viding temporary symptomatic relief.

The temporary relaxing of frown lines and wrinkles is also list-
ed as a licensed use under skin disorders for some BtA products 
(see Tab. 2), but only if the lines have an “important psycholog-
ical impact on the patient”. For some products this is also only 
if the patient is under 65. It is widely considered that use of the 
product to change appearance, irrespective of any psychological 
impact, is responsible for a significant proportion of the sales of 
all BtA products (Bottrill, 2003). Medical practitioners routine-
ly prescribe the products “off-label” (Bottrill, 2003;11;12). This 
includes where the customer simply wishes to retard manifes-
tation of the ageing process. Crucially, medical practitioners are 
permitted to administer Bt “off-label” to address the “patient’s 
[subjective] needs”11, whatever these are: psychological impact 
from frown lines or another perceived undesirable physiological 
trait does not have to be shown. Beauty clinics are able to offer 
botox products to their customers provided they have been pre-
scribed by a medical practitioner1 and indeed this practice is now 
widespread across Europe.

Whilst it is widely considered that this “aesthetic” use of all 
BtA products is significant (Bottrill, 2003), most of the manu-
facturers are secretive about the split of their sales between aes-
thetic and medical purposes. Allergan are more transparent; they 
reported that total global sales of their aesthetic product, Botox® 

Cosmetics ($1,369.2 million) was 43% of all Botox® products 
in 2017.13 Given that, in the EU at least, Botox® (and not just 
Botox® Cosmetics (or Vistabel® as it is called in the EU)) can 
and is widely prescribed off-label for aesthetic purposes, then 
this does suggest that for Allergan’s Bt products, aesthetic use 
constitutes more than 50% of its sales. According to Ipsen’s 
2016 annual report, sales of Dysport® were €286.7 million14. 
Merz reported that their Speciality Neurology area (“driven by” 

11 General Medical Council. Information to help you if you want a cosmetic procedure. https://bit.ly/2TMLhcO 
12 British Broadcasting Corporation. Botox Bust: How Some Doctors Are Breaking the Rules (08.03.2018). https://bbc.in/2KKNeTf 
13 Allergan. Annual Report Pursuant to Section 13 or 15(d) of the Securities Exchange Act of 1934. For the fiscal year ended December 31, 2017. https://bit.ly/2FUBij0 
14 Ipsen (2016). Building Bridges for Patient Care. https://bit.ly/2rb4JCW 
15 Merz. Press Release: Corporate Fiscal Year with Ups and Downs. Frankfurt, Germany, 24.10.2017. https://www.merz.com/blog/news/fiscal-year-ups-downs/  
16 Letter from the Home Office to BUAV (17.08.2011). 

https://bit.ly/2TMLhcO 
https://bbc.in/2KKNeTf 
https://bit.ly/2FUBij0
https://bit.ly/2rb4JCW
https://www.merz.com/blog/news/fiscal-year-ups-downs/
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batch tests done in the UK. Initially the laboratory was repeat-
ing the LD50, but it quickly developed two alternative meth-
ods. Firstly in 1996 it developed a refinement method, the limb 
paralysis method (Sesardic et al., 1996), in which the mice are 
injected in their hind leg (rather than abdomen) and the extent 
of bulging of the leg is assessed after 24 or 48 hours. Then in 
1997 they developed an in vitro test, the endopeptidase method 
(Ekong et al., 1997). This assay is an in chemico test that relies 
on mouse derived antibodies to measure the degradation of the 
SNAP-25 protein required for the release of neurotransmitters 
from the axon endings. Since 1997, the NIBSC have used the 
endopeptidase method, rather than the limb paralysis method or 
the original MBA, to check the veracity of the manufacturers’ 
claims about the potency of the Bt batches released in the UK 
(Sesardic and Des Gaines, 2007).

In 2005, PhEur monograph 2113 was updated to state that:
After validation with respect to the LD50 assay 
(reference method), the product may also be 
assayed by other methods that are preferable in terms 
of animal welfare, including 1 of the following:
1. Endopeptidase assay in vitro
2. Ex vivo assay using the mouse phrenic nerve diaphragm
3. Mouse bioassay using paralysis as the endpoint
For these other methods, the potency is calculated with 
respect to a suitable reference preparation calibrated  
in mouse LD50 units.

This added a third alternative to the mix (the ex vivo assay) and 
removed, in part, a regulatory block to their use. According to 
the European Commission, under Article 13(1) of the Directive 
2010/63, PhEur methods are “recognised under EU legislation” 
and therefore any alternative methods listed in these mono-
graphs must be used instead of the animal test they replace. 
For methods such as the ones given in monograph 2113, where 
product specific validation is still needed, according to the 
Commission, companies should undertake this in “reasonable 
time”19. Although the methods listed in monograph 2113 were 
not, and are still not, given monographs of their own outlining 
how they should be conducted, since 2005 manufacturers have 
been able to use them as an alternative to the MBA provided that 
they validate them for their product. Companies could do this 
by submitting an update to their marketing authorisation to the 
relevant medicines regulator who would verify if the validation 
is acceptable and that the batches can be released using the new 
method instead of the MBA. 

Publicly, however, it does not appear that much progress had 
been made by the Bt manufacturers to take up these methods 
since they were published in 1996/7. A number of workshops 
(two in 2006 hosted by EDQM and ICCVAM/ECVAM (reported 
by NIH, 2008) and one hosted by ZEBET in 2009 (Adler et al., 

genuine medical indications) and the general public was being 
misled. The government reiterated the difficulties in distinguish-
ing genuine vanity uses of the product from medical ones. Part 
of the difficulty, in its opinion, was that it does not know which 
batches are going to end up in beauty clinics or hospitals, nor the 
specific reasons why a practitioner might prescribe the product to 
a patient. The judge found in favour of Cruelty Free International 
with regard to the interpretation of the licence limitation – no test-
ing could be done if any part of a batch was intended to be used 
for vanity purposes – but was content that the government was 
doing as much as they could to enforce the limitation.17 In their 
“Response To Claimant’s Amended Grounds” the Home Office 
did point out that from January 2017 Azzalure® (the aesthetic ver-
sion of Dysport®) was no longer being tested in the UK.

Indeed, following analysis of a series of written parliamentary 
questions in 2003, Balls (2003) had identified that the UK gov-
ernment were permitting testing of Bt products as if it were all 
going to be used for medical purposes. It seems therefore that 
this has been governmental practice for many years and that the 
British High Court is defeatist about being able to prevent ani-
mal-tested Bt being used in beauty clinics. 

In fact, the British Government actually receives royalties from 
the sale of Dysport®. Dysport® used to be made at Porton Down 
in Wiltshire (the government defence establishment recently in 
the news following the poisoning of Sergei and Iulia Skripal in 
Salisbury) by the Centre for Advanced Microbiology and Re-
search (CAMR) and then marketed by Ipsen. Indeed, the word 
“Dysport” is an amalgam of “Porton Down” and “dystonia”, the 
main medical condition for which the product is used. CAMR lat-
er changed its name to the Health Protection Agency (HPA). The 
HPA’s role was to safeguard public health. The HPA in turn sold 
the right to make Dysport® to Ipsen but was entitled to royalties 
from sales of the product. The HPA has now been subsumed into 
Public Health England (PHE). PHE’s accounts for 2016/17 show 
that it received nearly £34 million from receipts on royalties, 
mostly from Dysport®.18 In 2009 the HPA merged with National 
Institute for Biological Standards and Control (NIBSC), another 
government agency and the laboratory which at the behest of the 
UK pharmaceutical regulator test batches of Dysport® that have 
already been tested at Wickham. In short, the British Government 
profits from the sale of Dysport®. This could appear to contribute 
to why the Home Office is reluctant to do anything that would 
prejudice sales.

6  Replacement of the animal test

The first alternatives to the MBA were developed by NIBSC, 
which is tasked with double-checking the LD50 results for Bt 

17 Cruelty Free International v Secretary of State for the Home Department [2017] EWHC 3295 (Admin) (13.12.2017). 
18 Public Health England (2017). Public Health England Annual Report and Accounts: 2016 to 2017. (18.07.2017).  
19 EC (2012). Q and A document. http://ec.europa.eu/environment/chemicals/lab_animals/pdf/qa.pdf, p. 16-17. 

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/qa.pdf
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et al., 2015). Whilst scientists working for their competitors 
complained that Allergan had not made the assay freely available 
(Pickett, 2012), in correspondence with us in 2013 Allergan said 
that “any competent cell biologist would be able to work out the 
assay”.24 

Nonetheless implementation of the CBA by other companies 
was not immediate. However, the delay seems to have been 
mostly during the validation for their specific products rather 
than the development of a CBA itself. Ipsen and Merz estab-
lished an agreement to work together on the development of a 
CBA in 201121 and then separated a year or so later to validate 
it for their own products. Merz successfully applied to use the 
CBA in batch testing for products sold in the EU in 2015,25 but 
Ipsen only in August 2018.26 Eisai, who distribute BtB product 
NeuroBloc™, are also validating the CBA but have not yet ap-
plied to obtain approval to use it.27

The pace by which the manufacturers after Allergan have de-
veloped and, in particular, validated the CBA for their products 
is disappointing. Is six years a “reasonable time” according to 
the Commission’s guidance? It is difficult for outsiders to estab-
lish whether the pace is slow because of genuine scientific issues 
or whether companies have simply not invested enough in the 
process. The malaise of both the UK regulator and the contract 
testing facility in the UK is clearly evident in the Home Office’s 
own report,2 in which one inspector noted in 2008 that Wickham 
had not yet validated the refinement limb paralysis method some 
12 years after it was developed by NIBSC: 

“Mr Z is keen to progress these and the move towards 
the lower severity flaccid paralysis assay but has simply 
been too busy to do anything about it.” (April 2008)

It is possible that there are scientific issues with the validation of 
the CBA, although it is not clear if that is to do with the CBA or 
the variability of the MBA, which is widely acknowledged. The 
Irish HPRA have indicated that the regulators may be requiring 
additional MBA tests “as a back-up” due to a lack of confidence 
in the alternative.4 It is particularly worrying to us that in Ireland 
more mice may be being used to validate the same MBA with 
“humane” endpoints, when the use of a complete replacement is 
so close to being achieved.

Unfortunately, the batch release requirements for each Bt 
product are not published by the drug regulators, so it is difficult 
for patients to see which products are now potentially “cruel-
ty free”. Instead the public are reliant on statements from the 
manufacturers or from animal protection groups who are asking 
these questions. What is clear from our correspondence with the 
manufacturers, however, is that no manufacturer has been able to 
replace the MBA in full and all are still conducting it to test the 

2010) attempted to bring the manufacturers together to progress 
the alternatives, but it is not clear how influential they were.

Ipsen (and presumably the other manufacturers) did not con-
sider the endopeptidase assay an adequate full replacement to 
the MBA because it only measures one property of botulinum 
toxin activity.20 They did however state in 2016 that they were 
using the assay to reduce their animal use by 25%.21 Adler et al. 
(2010) reported that EU regulators might be willing to accept 
the endopeptidase assay for demonstration of stability for at 
least every second control test per year, which could account for 
this reduction. Wickham apparently also attempted to validate 
the mouse limb paralysis assay but presumably unsuccessfully 
(Sesardic and Des Gaines, 2007;2). The ex vivo assay using the 
mouse phrenic nerve-diaphragm was developed at the German 
Medical School in Hannover, commissioned by manufacturer 
Merz, but it appears that the validation that began in 2009 (Adler 
et al., 2010) may also not have been successful.

The situation dramatically changed however with the surprise 
announcement by Allergan in 2011 that they had developed a 
cell-based assay (CBA) as a complete replacement for the batch 
potency test.22 Allergan’s assay was based on a human neu-
roblastoma cell line and a sandwich ELISA that measures the 
levels of cleaved SNAP-25. Allergan claimed that the assay had 
come at a cost of $65 million and a decade of research.23 Aller-
gan obtained approval to use the CBA for their Bt products sold 
in the US in 2011 and in the EU in 2012.24 In correspondence 
with us, they have confirmed that all of their product released 
onto the EU market is now tested using the CBA, although they 
still need to test the reference standard using the MBA (against 
which the CBA is compared for each batch) and also for stability 
purposes.23 

The number of animals used for batch potency testing in 
Ireland, however, has not decreased and indeed has risen since 
2011, see Figure 1. In correspondence, the HPRA indicated that 
other manufacturers were using the Irish laboratory(ies).4 Per-
haps Ireland has become a hub for testing of other manufacturers 
and the decrease in animal numbers as a result of Allergan’s 
efforts is being masked.

Short of donating or selling the assay to their competitors, 
Allergan’s scientists did describe the assay in a paper published 
in 2012 (Fernandez-Salas et al., 2012). According to the authors 
the problems they had to overcome were generating a sensi-
tive enough cell line (primary neuronal cells were not a viable 
option) as well as a detection assay that was robust, sensitive, 
and amenable to validation, such as an ELISA. Furthermore, a 
specific monoclonal antibody to SNAP-25 needed to be created. 
Details of this were published in a subsequent paper (Rhéaume 

20 Ipsen Statement to the BUAV on the Use of the Snap-25 Endopeptidase Assay as a Replacement for the Mouse LD50 Potency Method (23.11.2009). 
21 Ipsen communication. IPSEN’S Commitment to Developing an Alternative to Animal Testing for its Botulinum Toxin. Sept 2016. http://www.ipsen.com/wp-content/
uploads/2016/09/Animal-testing-2016-09-08.pdf 
22 Allergan. Press Release. Allergan Receives FDA Approval for First-of-Its-Kind, Fully In Vitro, Cell-Based Assay for Botox® and Botox® Cosmetic (Onabotulinum-
toxinA) (24.06.2011). https://bit.ly/2RpqiLP  
23 Letter from Allergan to Cruelty Free International (07.01.2016).
24 Letter from Allergan to ECEAE (23.05.2013).
25 e-mail to ECEAE (13.03.2015).
26 Ipsen. Press Statement. Ipsen’s Cell-Based Assay Receives Approvals in the E.U. and Switzerland for its Botulinum Toxin. (27.08.2018). https://bit.ly/2KDX5Kf
27 e-mails from Eisai to ECEAE (02.09.2015 and 15.11.2017).

http://www.ipsen.com/wp-content/uploads/2016/09/Animal-testing-2016-09-08.pdf
http://www.ipsen.com/wp-content/uploads/2016/09/Animal-testing-2016-09-08.pdf
https://bit.ly/2RpqiLP
https://bit.ly/2KDX5Kf 
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7  Conclusion

We are now at the cusp of a new era where the three main Bot-
ulinum product manufacturers in Europe have validated a cell-
based method for their batch testing that traditionally used live 
mice in a test that causes severe suffering and death. However, 
our analysis shows that, whilst replacement of the MBA has 
been progressing since 2011, the use of animals for batch test-
ing has in fact increased across Europe. Approximately 400,000 
animals are still being used annually in batch testing of Botuli-
num products across the EU. The reasons for this are not fully 
transparent but appear to be a combination of difficulties with 
validating the alternative methods, the need for full replacement 
of the reference standard and new manufacturers who are not 
using the alternative entering the EU market. 

Many in vitro assays have been developed and several have 
been validated and received regulatory approval for specific 
products. However, the actual replacement of this severe assay 
in practice has been far too slow, in our opinion. National regu-
lators need to increase their pressure on the manufacturers and 
contract testing facilities performing these tests to ensure that the 
implementation of the alternative is being expedited.

In our opinion, testing batches of Bt products on animals 
should not be permitted if the harm:benefit assessment required 
under Directive 2010/63 is to mean anything in practice – at least 
those that are intended to be distributed to beauty clinics. Man-
ufacturers must know where their products are being sold and 
regulators must not allow them or their contract testing facilities 
to use complex supply chains as an excuse for circumventing the 
requirements of EU law. 

Action is needed on an EU wide regulatory level to ensure that 
new products are not permitted onto the EU market unless they 
use the replacement method. Finally, those manufacturers that 
have developed an alternative method need to work with the Eu-
ropean Pharmacopeia to ensure that final replacement is achieved.
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