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Abstract

Objective: This study aims to develop a mobile application about medications used in veterinary oncology for dogs and cats. Methods:
A technological production of rapid prototyping software for the Android operating system. The mobile app structure was developed
in four stages: 1) conception (needs assessment, target audience, literature research, and content definition); 2) prototype planning
(definition of topics and module writing, media selection, and layout); 3) mobile application production (selection of multimedia tools,
navigation structure, and environment configuration planning); and 4) making the mobile application available. Results: OncoVet Info
is a free web application, developed in the Portuguese language and requiring an internet connection. The application consists of
eighteen screens, containing information on 13 medications: asparaginase, carboplatin, cyclophosphamide, cisplatin, chlorambucil,
dacarbazine, doxorubicin, ifosfamide, lomustine, methotrexate, mitoxantrone, vinblastine, and vincristine. The information covers
commercial presentations, indications, doses and administration routes, diluent and stability, incompatibilities, potential medication
interactions, adverse reactions, toxicity, biosafety measures, extravasation risk, relevant aspects, and references. Additionally, the app
provides information about the team, classification of the overflow risks, calculations needed to carry out therapeutic procedures,
oncology therapeutic protocols, waste management, and biosafety. Conclusion: OncoVet Info is a tool that assists professionals involved
in animal care, contributing to the safe and responsible use of oncological medications.

Keywords: medical oncology; veterinary drugs; drug utilization, mobile applications.

Desenvolvimento de aplicativo mdvel sobre medicamentos oncoldgicos
veterindrios para caes e gatos

Resumo

Objetivo: Desenvolver um aplicativo mével sobre medicamentos utilizados na oncologia veterindria de cdes e gatos. Métodos:
Foi realizada uma pesquisa aplicada a produgdo tecnoldgica do tipo prototipagem rapida de software para o sistema operacional
Android. A estrutura do aplicativo mével foi desenvolvida em quatro etapas: 1) concepcdo (avaliagdo das necessidades, o publico-
alvo, a pesquisa de literatura e a definicdo dos conteuldos); 2) planejamento do protétipo (definicdo dos tépicos e a redagdo dos
madulos, a selecdo de midia e o layout); 3) producdo do aplicativo movel (selecdo de ferramentas multimidia, estrutura de navegacdo
e planejamento da configuragdo do ambiente); e 4) disponibilizagdo do aplicativo movel. Resultados: Foi possivel desenvolver
um aplicativo web gratuito (OncoVet Info), em lingua portuguesa e com necessidade de conexdo a internet. O aplicativo possui
dezoito telas, contendo informagdes sobre 13 medicamentos: asparaginase, carboplatina, ciclofosfamida, cisplatina, clorambucila,
dacarbazina, doxorrubicina, ifosfamida, lomustina, metotrexato, mitoxantrona, vimblastina e vincristina. As informagdes abordam
as apresentagdes comerciais, indicacdes, doses e vias de administragdo, diluente e estabilidade, incompatibilidades, potenciais
interacdes medicamentosas, rea¢des adversas, toxicidade, medidas de biosseguranca, risco de extravasamento, aspectos relevantes
e a bibliografia. Além disso, o aplicativo conta com informacg8es sobre a equipe, classificacdo dos riscos de extravasamento,
calculos necessarios para realizagdo das condutas terapéuticas, protocolos terapéuticos oncoldgicos, gerenciamento de residuos e
biosseguranca. Conclusdo: O OncoVet Info é uma ferramenta que auxilia profissionais envolvidos com o cuidado animal, contribuindo
para o uso seguro e responsavel de medicamentos oncolégicos.

Palavras-chave: oncologia, medicamentos veterinarios, uso de medicamentos, aplicativos moveis.
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Introduction

Animal health care has improved substantially over the years,
leading to an increase in the life expectancy of these animals,
which consequently results in the occurrence of a greater number
of age-related diseases, such as cancer.!?

Cancer is one of the biggest causes of death in the pet population,
ranging from 15 to 30% in dogs and 26% in cats.®> Animal cancer
registry centers around the world are trying to understand the
risks and associated factors of this condition, especially in the pet
population, but the data is still scattered.? In the United States,
more than 4.2 million dogs are diagnosed with this disease every
year.* According to the Swiss Cancer Registry Center for dogs,
adenoma/adenocarcinoma was the largest tumor diagnosed
(18.0%), followed by mast cell tumor (6.5%) and lymphoma
(4.4%), from 1955 to 2008.° In cats, the hematopoietic tissue
was the most frequently affected by the disease, and mammary
carcinoma, lymphoma and mast cell tumors were also observed.?

Antineoplastic agents are medications used to treat cancer
because they are capable of inhibiting or preventing the
proliferation of neoplastic cells and, although they are commonly
used, they have marked toxicity and adverse effects, which can
cause significant damage to the health of the patient, staff, and
people they live with.5%” Medication intoxications are very common
in veterinary clinics; this is due to administration without the
guidance and monitoring of a qualified professional, often without
respecting the medication’s dosage and the physiology of each
species, especially about the differences in the metabolization of
substances.®

Prevention is an essential measure to minimize risks and avoid
health problems resulting from exposure to antineoplastic
medications. However, for this prevention to be effective, it is
essential that the team involved has a comprehensive knowledge
of these substances.’ It is essential to explicitly highlight the risks
and adverse effects on health, as well as emphasize the importance
of appropriate safety measures to reduce them.°

In a globalized world, mobile technology presents an opportunity to
assist professionals in health care. In recent years, the smartphone
has been one of the most prosperous inventions, revolutionizing
and facilitating health care.* The rapid growth of medical and
health mobile applications for smartphones shows that developers
see a current and promising market, offering benefits such as
practicality. A growing number of healthcare professionals are
using smartphones in different areas, including remote monitoring,
diagnostic support, and decision-making support.’? Studies have
shown that the use of apps in daily clinical practice by healthcare
professionals is high, ranging from 74% to 87%.*1

However, health apps have grown exponentially in recent years.
It is estimated that 40,000 health-related apps are available in all
the major stores in this category. The sheer number of medical
apps confuses healthcare professionals when it comes to choosing
useful and reliable alternatives for use in clinical practice.>'® The
development of a mobile app about medications in the veterinary
field, based on reliable, quality information, is therefore extremely
important. In the veterinary context, there is no data available
on the number of apps available on platforms. In Portuguese,
there are few mobile apps in this area and none with specific
information on antineoplastic medications. The aim of this study
was therefore to develop a mobile app on medications used in
veterinary oncology services for dogs and cats.
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Methods
Study design and teamwork

This is an applied methodological research project aimed at the
technological production of rapid prototyping software.

The work team was made up of an undergraduate pharmacy
student with experience in developing applications, a clinical
pharmacist in the veterinary field, and a university professor in
the field of pharmaceutical sciences.

Mobile application development phases

The mobile application was developed according to the method
described by Dingsg@yr et al.'’ and adapted by Lima et al.*® following
four well-defined stages: I) conception; Il) prototype planning;
1) building the mobile application; and 4) making the mobile
application available.

Concept

The first stage included assessing the needs and target
audience, defining the content, and analyzing the technological
infrastructure. A literature search was carried out using databases
of scientific articles (Medline, Scopus, and LILACS), veterinary
medication databases, textbooks in the veterinary field, current
legislation, information from the pharmaceutical industry, and
pharmacotherapeutic guides from veterinary institutions. In
addition, a search was carried out to identify similar free mobile
applications in the Google Play (Android) and Apple Store (iOS)
online stores. The content was defined through virtual and face-
to-face team meetings. Relevant information such as the name of
the app, information about the medications, and bibliographical
references were discussed and outlined to guide the construction
of the app. The team then identified the technological
infrastructure needed to develop the mobile app, such as the
graphical user interface (GUI), data storage, and internet use.

Prototype planning

At this stage, the topics and wording of the modules were defined,
as well as the interface of all the application screens (layout). The
design of the mobile application, including the layout of all the
screens with information about the chosen oncology medications,
was planned by the work team. The official language chosen was
Brazilian Portuguese.

Building the mobile application

The multimedia tools, navigation structure, and environment
configuration planning were selected at this stage. A layered
application architecture model was used, specifically the
presentation layer, so that users can access its services and
functionality. The application was initially designed for devices
with the Android operating system, due to the ease with which the
file could be built without the need for programming. The Google
Sites website creation tool and the Website 2 APK Builder v5.2
program®®, which converts websites or HTML5 into applications
for the Android platform, were used to develop the mobile
application.
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Mobile application availability

The last stage consisted of configuring the technological tools
and resources and building an environment for downloading
the mobile application. The process of configuring the tools and
technological resources was carried out by all the team members.
The developer drew up the basic structure of the application,
returning it to the whole team for evaluation through monthly
virtual meetings. After three months, the beta version of the
application was finalized. The Google Sites platform was chosen to
make the application available.

Results

The target audience for the app was health professionals involved
in the oncological care of pets. In addition to the lack of app
options for these professionals, relevant data was identified in the
literature for its development.

The literature search retrieved 565 studies. Of these, 552023
studies were considered relevant for integrating the structure
of the mobile application. The flowchart can be seen in Figure 1.
In addition, an eBook on the correct management of oncology
medication* pharmacotherapeutic guides and guides to potential
medication interactions from a Brazilian public veterinary
hospital,>? three textbooks on veterinary chemotherapy,?? a
database of medications for veterinary use®® and human hospital
pharmaceutical manuals were used to expand the content of the
mobile application.?* In the search for similar products, another
free mobile app (Vet Smart CG) was identified in Brazilian app
stores, but its content was not used as a reference for Oncovet Info.

Thirteen oncology medications most commonly used in clinical
practice for dogs and cats in Brazil were identified based on the
literature analyzed and previous experience of the work team for
inclusion in the OncoVet application: asparaginase, carboplatin,
cyclophosphamide,  cisplatin,  chlorambucil,  dacarbazine,
doxorubicin, ifosfamide, lomustine, methotrexate, mitoxantrone,
vinclastine and vincristine. The following information has
been systematized and included: commercial presentations,
indications, doses, and administration routes, diluent and
stability, incompatibilities, potential medication interactions,
adverse reactions, toxicity, biosafety measures, overflow risk,
relevant aspects, and bibliography. In addition, the app contains
information on the work team, classification of the overflow risks,
calculations needed to carry out therapeutic procedures, oncology
therapeutic protocols, waste management and biosafety, and
bibliographical references.

OncoVet Info was developed for devices running the Android
operating system and requiring an internet connection. It has
eighteen screens in Portuguese, where health professionals can
navigate the side tabs or type the medication’s name into the
search engine to obtain specific information on each product. The
application’s main screens are shown in Figure 2.

The information contained in OncoVet Info applies to dogs and
cats and is mostly taken from veterinary sources rather than
extrapolating human health information. The application has
a side navigation menu, where users can access medication
information via the “Therapeutic Forms” menu; in addition,
definitions of terms, calculations needed to carry out
therapeutic procedures, canine and feline oncology therapeutic
protocols and legal information on waste management and
biosafety are also available in my “Additional Information” section.

Revista Brasileira de Farmécia Hospitalar e Servicos de Satide

Figure 1. Flowchart of relevant studies to integrate the theoretical
framework of OncoVet Info.
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Total documents included
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The application has been made available on the https://sites.
google.com/ufrrj.br/oncovetinfo.

Discussion

This is the first free application developed in the Brazilian context
to gather specific information on oncology medications used in
veterinary clinical practice in dogs and cats, aimed at health
professionals. OncoVet Info provides information on veterinary
oncology therapeutic protocols and comprehensive information
on antineoplastic medications. The tool assists health professionals
involved in animal care in the safe and responsible use of these
medications.

In the search carried out, a free mobile application for Android
devices (Vet Smart CG) was found in the Brazilian app store,
which provides information on veterinary medications. However,
OncoVet Info focuses specifically on antineoplastic medication,
offering detailed information on the dilution and stability of
each Brazilian commercial presentation, as well as addressing
occupational risk categories, risks, and protocol for extravasation
and the use of visual elements to highlight information that
demands greater attention from the user.
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Figure 2. Screenshots of the OncoVet Info application. A: Main screen; B: About the OncoVet Info application. Subtitle: Sobre is About;
C: Additional information. Subtitle: Informagdes adicionais is Additional information, Glossdrio is Glossary, Classificagéo dos riscos de
extravasamento is Classification of hazardous drugs; D. Contact. Subtitle: Contato is Contact; E:Drug formularies. Subtitle: Formuldrios
terapéuticos is Drug formularies; F: Example of a drug formulary. Subtitle: Carboplatina is Carboplatin, Apresentagdes is forms of drug
apresentation, Medicamentos com som e grafia semelhantes is Drugs with similar sound and spelling, Indicagdes is Indications, Doses e
vias de administragdo is Doses and routes of administration.
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Currently, there is a growing number of health professionals using
smartphones in different areas and, at the same time, an increase
in the number of health-related apps.**** However, few studies
have demonstrated their use in the animal health scenario. One
study described the use of an application for the prevention and
control of digital dermatitis in dairy herds, highlighting that the
tool made it possible to monitor the stages of the disease, guide
treatment, and determine animal prognoses.*® The “Veterinary
Dictionary” app, which focuses on a glossary of veterinary terms
and abbreviations, was rated positively by users in terms of easy
use (94%), availability without an internet connection (86%) and
convenience/time spent using it daily (84% for both).3* Another
study evaluated the “Petable” app to help dogs with atopic
dermatitis adhere to treatment, showing better results when
using the app compared to not using it (12.6% versus 60% non-
adherence, respectively).®* The literature is also scarce on apps
with information for pet owners.*® reported on the development
and validation of the “Flockr” application, which provides users
with tools designed to help with animal health care, making the
solution dynamic and effective. Another study described the
“MyDog” app, which is capable of easily managing dog events,
sequential organization by calendar, and reminder notifications
for future appointments.®® It is important to note that no study
has evaluated the use of apps with information on medications
in the veterinary field, highlighting the need for future studies on
this topic.

It was decided to choose 13 main medications used in veterinary
oncologyintheBrazilian context. Accordingtothe World Association
of Small Animal Veterinarians, the essential list of oncology
medications should include alkylating agents (cyclophosphamide,
chlorambucil, lomustine), anti-tumor agents (doxorubicin), vinca
alkaloids (vincristine and vinblastine) and platinum-derived agents
(carboplatin).®* In Brazil, the Pharmacotherapeutic Guide of the
Veterinary Hospital of the Federal University of Goids describes
cyclophosphamide, doxorubicin, vinblastine, and vincristine
as standardized medications at the institution.?® All of these
antineoplastic agents described are included in OncoVet Info.
On the other hand, medications such as fluorouracil, melphalan,
bleomycin, and actinomycin D can also be seen in clinical practice
in Brazil, although less frequently.

The content incorporated into the mobile app is crucial to its
reliability and applicability to healthcare professionals. In this
study, OncoVet Info was developed by a team specializing in the
topic, following four stages, including comprehensive literature
research, ensuring evidence-based information, and user safety.
One of the advantages of OncoVet Info is its small file size,
which takes up less storage space on your phone and improves
your agility.° In addition, it is a free, easy-to-use, and clear tool,
since there is no need to register beforehand and there are no
advertisements involved during its operation.

It is worth considering some limitations of this research and
the product obtained. OncoVet Info does not cover all the
antineoplastic agents used in veterinary practice or other animal
species targeted by cancer therapy. In addition, the application
is only available for Android devices and requires an internet
connection to operate. It was necessary to extrapolate some
information from human medicine, such as overflow protocols,
diluents, and stability and incompatibilities, due to the difficulty
of obtaining this specific information in veterinary use. Finally,
the application was not tested for usability. It is understood,
however, that discussing the results of the OncoVet development
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process can be useful for professionals involved in animal and
human health who prescribe, administer, and monitor the use of
medication.

Conclusion

Afree 18-screen app has been developed on oncology medications
fordogsandcatsinPortugueseandrequiresaninternetconnection,
offering essential information on 13 oncology medications most
commonly used in veterinary clinical practice in Brazil. This tool
has great potential to assist professionals involved in animal care
in the safe and responsible use of oncology medications.

As an outlook, OncoVet Info will be constantly updated to include
other oncology medications and new pertinent information, as
well as validated through usability testing. The app will also be
upgraded to an offline version (without an internet connection)
and made available for operating systems other than Android, to
reach a wider audience.
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