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ABSTRACT. The Medical Malacology Collection (Fiocruz-CMM) was inaugurated in 1993 and is located at the
René Rachou Institute in Fiocruz (Belo Horizonte, MG, Brazil). The collection has about 16,000 limnic mollusks
of medical and veterinary importance. Information about each specimen is stored in an electronic Microsoft
Excel spreadsheet and is available on the Centro de Referéncia em Informag¢ao Ambiental (CRIA) webpage. A
QR Code system was implemented for convenience: it can be printed in reduced format with flexible repre-
sentation on different surfaces and has a low cost of implantation. A script in PHP language was developed to
load the spreadsheet in XLS format using an open-license library, PHP-ExcelReader. A PHP script was created
to read and process this spreadsheet line by line and generate individual HTML pages, which were formatted
with the Bootstrap tool. Then, the PHP QR code was used to create the images of the QR codes corresponding
to each specimen. The QR codes were printed and affixed to the lids of the bottles containing each specimen.
Using a device with a camera and internet access, the QR code redirects to the file with the information for
each mollusk. The use of QR codes at Fiocruz-CMM facilitates the organization of the collection and allows
quick and easy access to information about each specimen.

KEY WORDS. Biomphalaria,curation, FIOCRUZ-CMM, medical malacology collection, QR codes, zoological collection.

The Medical Malacology Collection (Fiocruz-CMM) is
in the René Rachou Institute (IRR-Fiocruz Minas) under the

each specimen individually, with body and shell separated
for morphological identification. In addition, a fragment of
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responsibility of the Helminthology and Medical Malacology
Research Group (HMM) and has about 16,000 mollusks of
medical and veterinary importance. Most of them belong to
Biomphalaria and Lymnaeidae, which are intermediate hosts
of Schistosoma mansoni Sambon, 1907 and Fasciola hepatica
Linnaeus, 1758, respectively.

The collection was inaugurated in 1993, and it includes
samples from most Brazilian states and from other coun-
tries such as Germany, France, Argentina, Bolivia, Chile,
Colombia, Costa Rica, Cuba, Ecuador, Mexico, Paraguay,
the Dominican Republic, Uruguay, and Venezuela (Agu-
iarSilva et al. 2014). This collection stands out for keeping

tissue from the cephalopodal region is stored in a freezer
at -80 °C (a tissue bank) to perform molecular assays for
identification and use in research projects. Data about
each specimen (mollusk code, date of receipt, data from
the collection point (geographical coordinates, city, state,
country), date of collection, name of the collector, result of
the examination for infection, taxonomic data (order, family,
genus, species, subspecies), responsible for morphological
and molecular identification, drawer number in which they
are stored, receipt protocol number, and geographic coordi-
nates) are stored in an electronic inventory book and made
available online at the Centro de Referéncia em Informagao
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Ambiental (CRIA) website (http:/splink.cria.org.br/manager/
detail?resource=Fiocruz-CMM).

Throughout the years and with the addition of new
data, the search for information from the specimens in the
inventory book became a laborious and time-consuming
process. To ease and speed up access to the information in
the collection, a two-dimensional bar code system or QR
Codes (Quick Response Codes) was implemented.

QR Codes can be read by any smartphone or tablet
that has a camera and internet access and can store a large
amount of numerical and alphanumeric information in a
reduced print format with shapes and colors that can be
customized according to user needs (Diazgranados and
Funk 2013). These codes were developed in 1994 by Masa-
hiro Hara, General Manager of Denso Wave Incorporated
(https://www.qrcode.com/en/historyy/).

Using the PHP (Hypertext Preprocessor) programming
language, we created computer programs called scripts
that can manage the artifacts that perform specific tasks.

Entity

The content of the inventory book, with the data for each
sample, uses spreadsheets in the XLS format, processed by
the Microsoft Excel program. The processing of this file was
done using the open-license library PHP-ExcelReader, which
reads the Excel file line by line. To generate the individual
HTML (HyperText Markup Language) pages of each sample,
which can be read by any internet browser, the Bootstrap
v5.1.0 tool (Bootstrap Team 2021) was used, which is respon-
sible for the visual presentation of the web page with which
the user interacts. In each generated HTML page, the PHP
QR Code application (SourceForge 2021) was used, which
transformed them into QR Code images corresponding to
each sample in the inventory book.

To ensure confidentiality and data security, all files were
stored on an internal server. The generated QR codes were ex-
tracted from the system for printing and subsequent fixation
in the corresponding flasks containing the shell and body of
each mollusk in Fiocruz-CMM. Thus, reading the QR codes
redirects to the page with data about each specimen (Fig. 1).

Artifact

User

System

-

Load EXCEL spreadsheet (xIsx) 4—1

. Read and process the spreadsheet «——— |

Generate the HTML page
Generate the QR Code

QR Code ready in the system for
printing

—— PHP-ExcelReader

Bootstrap

FHP 8r CodB

Figure 1. Schematic representation of the system developed for reading the inventory book of the Medical Malacology
Collection and compiling the specimen data for individual QR Codes affixed to the recipients containing the specimens.

After the development of the data compilation system,
the QR codes were printed and affixed to the recipients con-
taining copies of the Medical Malacology Collection (Fig. 2).

Access to information is currently carried out via the
René Rachou Institute’s intranet, respecting data confiden-
tiality. Using QR codes is simple: using a smartphone or
tablet with a camera and internet access, the user scans the

code and accesses data related to the specimen of interest
(Figs 3, 4).

The modernization of biological collections is a uni-
versal and necessary trend to ease availability and access to
information. Also, QR codes can have other functionalities in
biological collections such as storing digital resources (pho-
tos, videos, maps, and documents) of the specimen, ensuring
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Figure 2. QR code used in Fiocruz-CMM. Flask containing specimen 17003, labeled with the QR code that redirects the
user to data related to this specimen (A). QR Code that redirects to data related to sample 17003 (B).
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Figure 3. Use of the QR Code in Fiocruz-CMM. Carrying a cell phone with a camera and internet access, the user photo-
graphs the QR Code and has access to a spreadsheet with all the data related to the specimen of interest.

the accessibility of information in many languages, and
providing supplementary information such as laboratory
tests, bibliographic citations, and type status (Diazgranados
and Funk 2013).

The implementation of a QR Code system is low-cost,
and the production and maintenance of the database are
simple when compared to other systems with similar func-
tionality (Ashford 2010). Therefore, its adoption in museums,

bookstores, and even collections should be encouraged. Liter-
ature records the use of QR Codes in museums and libraries
to connect a collection item with its electronic description
(MacKinnon and Sanford 2010, Hicks and Sinkinson 2011,
Kane and Schneidewind 2011), guide visitors through exhibi-
tions (Mia Museum 2017), give access to supplemental item
information (Barker et al. 2012), and use it in marketing to
promote materials or displays (Pulliam and Landry 2010).
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Numero de registro 17003
Gaveta (via umida) Gaveta 49
Gaveta (via seca) Gaveta 42
Freezer -20°C
Freezer -70°C Caixa 119
Ordem Basommatophora
Familia Planorbidae
Género Biomphalaria
Epiteto especifico glabrata
Subespécie

Nome cientifico

Biomphalaria glabrata

Observacgao do hospedeiro/parasita Negativo
Municipio Aratu
Estado BA
Pais Brasil
Ponto 2: Vala, Distrito Sanitario
Localidade Suburbio Ferroviario, estrada da base
naval
Longitude -38.469611
Latitude -12.817250
Altitude
Data de inicio da coleta 18/8/2015
Data de término da coleta
Nome do Coletor Fabiano M. Simées

Determinador

Responsavel Identificagao molecular

Data de entrada 21/8/2015
Data de depésito da colegao 6/10/2015
Local da coleta (c = campo e L = laboratério) C
Nome do laboratorio
Numero de entrada 066-15

Observagao

Corpo arrebentou.

Figure 4. Spreadsheet with data retrieved by reading the QR Code for a specimen with the data available in the digital

Inventory Book of the Medical Malacology Collection.

QR codes allow, in addition to greater agility in access-
ing information on copies, an expansion of didactic activities
and ease in the development of research involving samples
made available by the collections.

However, despite the development of the system in
the early 1990s, the use of QR codes was only popularized
in the mid-2000s (Schultz 2013). Although there has been an
expansion of the use of QR codes in the past few years, there
are few records of the use of this technology in biological
collections (Blagoderov et al. 2012, Mantle et al. 2012, Schuh
2012, Diazgranados and Funk 2013).

4/5

The implementation of this procedure in the mollusk
collection of the René Rachou Institute/Fiocruz facilitated
access to the collection data, in addition to expanding many
other facilities for the biological collections, such as an on-
line catalog with multiple functions and information about
the Fiocruz-CMM collection.

Added to the reduced cost of implementation, QR
Code technology is universal and can be used for the vari-
ous digital platforms of modern cell phones, turning it into
a very valuable alternative with potential for use in other
research segments.
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