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Abstract
Background: The antiemetic maropitant, with metacresol as preservative, is known to cause injection site pain in 

dogs and cats. Nowadays, generic formulations with different preservatives are authorized. The aim of this study was to 
compare local pain after subcutaneous injection of two maropitant formulations with different preservatives (metacresol 
and n-butanol), administered at refrigerated temperature and at room temperature to dogs.

Methods: A four-period, four-sequence, cross-over blinded study was conducted in 32 healthy beagle dogs, 
administered 1 mg/kg subcutaneously of two maropitant solutions for injection. Pain was evaluated and scored using 
visual analogue scale (VAS) immediately after dosing and simple descriptive scale (SDS) during two minutes after 
dosing. In addition to the local pain assessment, the dogs were observed for any other signs before and after the 
administration of the maropitant injection.

Results: Statistically significant lower VAS scores were observed after treatment with butanol-maropitant than after 
treatment with metacresol-maropitant. No differences between temperature, periods or sequences of administration 
were found with either of the formulations. The SDS scores showed significantly lower pain responses after injection of 
butanol-maropitant than after injection with metacresol-maropitant. No abnormal local reactions were observed.

Conclusion: It was demonstrated that n-butanol preserved maropitant was less painful than metacresol preserved 
maropitant after subcutaneous injection independent of temperature.
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Introduction
Maropitant is a potent, selective neurokinin-1 receptor antagonist 

that acts to prevent and treat vomiting in dogs and cats by blocking 
the binding of the key neurotransmitter substance P. E�cacy of 
maropitant in preventing vomiting caused by stimulation of either 
central or peripheral emetic pathways has been shown and underlines 
the broad-spectrum inhibition of emesis [1].

�e �rst injectable formulation of maropitant (Cerenia®, Zoetis 
Belgium SA) contains maropitant (10 mg/ml), sulphobutylether-
β-cyclodextrin (SBECD) and metacresol as preservative. With this 
formulation frequent occurrence of transient pain and vocalization 
during subcutaneous injection has been observed and reported [2,3]. A 
study suggested that free unbound maropitant, associated with higher 
temperature, is responsible for the local pain reactions. �e formation 
of a maropitant-SBECD-complex increases with lower temperatures, 
which leads to reduction in pain associated with subcutaneous 
injection of maropitant with metacresol [4]. In addition, metacresol 
is considered to be more painful with respect to injection site pain 
than other preservatives [5,6]. It was reported that using an alternative 

their ration of diet once daily. Before administration they were fasted 
overnight and were fed four hours a�er injection. Water was provided 
ad libitum from a public water supply.

Study design

�e study was a blinded, randomized, cross-over study according to 
a four-period, four-sequence design and was conducted in accordance 
with the principles of good laboratory practice (GLP). �e personnel 
involved in the local pain assessment were blinded to the treatment 
group. �e dogs were randomized by gender and body weight, then 
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when the log transformed values of geometric means from the two 
observers for VAS scores were compared (p=0.003) with statistically 
signi�cant lower VAS scores a�er treatment with butanol-maropitant 
(4°C and 25°C) than a�er treatment with metacresol-maropitant (4°C 
and 25°C). No statistically signi�cant di�erences were found between 
administration days and injection sites, or between temperatures, 
periods or sequences of administration.

Mean and median (range) of the SDS scores are summarized 
in Table 2. Statistically signi�cant di�erences were found between 
formulations when medians from the two observers for SDS scores 
were compared (p=0.004). Statistically lower SDS scores were observed 
a�er treatment with butanol-maropitant (4°C and 25°C) than a�er 
treatment with metacresol-maropitant (4°C and 25°C). Only 8 scores 
(median) associated with pain were assessed for butanol-maropitant 
(only one score of 2, two scores of 1.5, one score of 1 and four scores of 
0.5), however 18 scores for metacresol-maropitant (with signi�cantly 
higher scores: six times 2, also six times 1.5, �ve times 1 and once 
0.5). No di�erences between temperatures, periods or sequences of 
administration were found.

�e clinical signs observed during and within two minutes a�er 
injection are summarized in Table 3. More clinical signs were observed 
a�er injection of metacresol-maropitant than butanol-maropitant 
(n=61 versus n=20) (not statistically analyzed). Scratching at the 
injection site, vocalization and looking at the injection site were mainly 
observed. Scratching was observed in 21 dogs a�er injection with 
metacresol-maropitant (n=9 for 4°C and n=12 for 25°C) and in �ve dogs 
a�er injection with butanol-maropitant (n=1 for 4°C and 4 for 25°C). 
Vocalization was observed in 19 dogs a�er injection with metacresol-
maropitant (n=12 for 4°C and n=7 for 25°C) and in only �ve dogs a�er 
injection with butanol-maropitant at 4°C). Looking at the injection site 
was observed in 15 dogs a�er injection with metacresol-maropitant 
(n=8 for 4°C and n=7 for 25°C) and in six dogs a�er injection with 
butanol-maropitant (n=5 for 4°C and n=1 for 25°C).

Within twenty-four hours a�er injection no abnormal observation 
were made (no local reactions like oedema, swelling or nodule; no 
pruritus). No concomitant treatments have been used during the 
study. No illness or disorders in the animals have been observed and no 
treatment has been administered. In conclusion, the statistical results 
of the in vivo study found that butanol-maropitant is signi�cantly 
less painful than metacresol-maropitant independent of temperature. 
�e additional experiment, where butanol-maropitant was diluted in 
various infusions for injections, con�rmed stability of the dilutions 
for up to 24 h. �e diluted solutions remained clear, colourless and 
no visible particles were observed. �e maropitant content was not 
decreased during storage and no formation of maropitant-related 
impurities was detected (Table 4).

Discussion
Our study showed no obvious di�erences in pain response to the 

injection of metacresol-maropitant using refrigerated material, this is 
in keeping with a previous study [7].

�e preservative n-butanol was used because it does not interact 
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with maropitant or with the solubilizer and still ensures adequate 
preservation. Our study showed signi�cantly lower pain scores (SDS 
& VAS) a�er subcutaneous administration of n-butanol preserved 
maropitant at both temperatures (4°C and 25°C) than the metacresol 
preserved maropitant. Further, it may not be necessary to inject 
butanol-maropitant at refrigerated temperature because of the 
absence of statistical signi�cance between pain results at refrigerated 
temperature (4°C) and room temperature (25°C).

�e assumption that unbound maropitant which increases with 
temperature is responsible for injection pain, could not be supported 
in the current study. A previous study [4], however, used a parallel 
design while our study was conducted according to a cross-over design. 
Furthermore, pretreatment VAS (injection with saline at 25°C on day-
1) was used as a covariate for the analysis of VAS for pain, making 
comparison between the two studies di�cult.

�e site of injection was not randomized, however no period e�ects 
could be determined. �erefore, the site of injection had no in�uence 
and consequently constituted no limitation for the study.

Furthermore, the tendency of one observer to score higher than the 
other, due to presumed subjective perception, had no impact on the 
outcome of the study because of consistent e�ects in all groups.

�e beagle breed is considered to be a representative breed for the 
general dog population to allow conclusions about results in veterinary 
practices. �e individuality of dogs in a certain setting may play an 
important role and should therefore be kept in mind.

Conclusions
In healthy beagle dogs, the maropitant solution for injection with 

n-butanol as preservative was less painful than with metacresol as the 

N-butanol preserved 
maropitant diluted 
in

Primary packaging 
material

Sampling point 
hours

Content%
maropitant

�6�R�G�L�X�P���F�K�O�R�U�L�G�H��
0.9%

glass

099.5%

polyethylene

099.2%

glass24
99.2%

polyethylene24
99.5%

Ringers’ solution glass

099.1%

polyethylene

099.4%

glass24100m0%

polyethylene24
99.7%

Ringers’ lactate 
solution

glass

0100m5%

polyethylene

099.9%

glass24
99.8%

polyethylene24
99.8%

Glucose 5% glass

099.6%

polyethylene

099.8%

glass24
99.7%

polyethylene24
98.9%

Electrolyte solution glass

099.4%

polyethylene

099.7%

glass24
99.8%

polyethylene24
98.4%�7�K�H�� �W�R�W�D�O�� �L�P�S�X�U�L�W�L�H�V�� �I�R�U�� �D�O�O�� �G�L�O�X�W�L�R�Q�V�� �Z�H�U�H�� ���� �/�2�4�� ���/�L�P�L�W�� �R�I�� ���€�@���p�À�ð�`�@�p�À� ���À�à�0�Q�R�� �Y�L�V�L�E�O�H��particles were seen in any dilution; the clarity was consistently clear.

Table 4: Results of stability evaluation of n-butanol preserved maropitant in various 
commercially available solutions for infusion.preservative a�er subcutaneous injection independent of temperature (4°C/25°C) based on statistically signi�cant di�erences in VAS and 
SDS between the two formulations. �e temperature was not associated 
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