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Abstract. This paper introduces a web prototype for named entity recognition
of chemical compounds and drugs. The tool is based on a system developed to
participate in the ChemDNER task organized as part of Biocreative 2013 work-
shop. The system combines the ChemSpot tool as well as a set of semantic-
based rules, which were defined according to the guidelines provided to task
participants. The prototype is available at
http://multimedica.uc3m.es:8080/biocreative2013demo/
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1 Introduction

Most research on named entity recognition (NER) in the biomedical domain are based
on dictionary based methods and Supervised Machine Learning (SML) methods. The
main problems with the former approach are their domain dependency and their ina-
bility to recognize terms not included in the dictionaries. Machine learning techniques
build classification models based on annotated corpus and produce the best results [1],
although they require annotated corpora.

Current trends try to develop hybrid systems that combine best of two approaches. In
this work we present a prototype that combines existing systems such as ChemSpot
[2] and Metamap [3] with gazetteers extracted from biomedical resources such as



MeSH', DrugBank?, Wikipedia® and ChEBI [4]. Lastly, based on error analysis of the
development set, we defined a set of semantic rules to detect false negatives and dis-
card false positives generated by the previous processes. In this paper, we present a
web tool designed on this system. The tool allows user to introduce a text and then
detect chemical compounds and drugs occurring in the text.
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Fig. 1. Pipeline architecture

2 Description of the prototype

Figure 1 shows the pipeline architecture of the prototype. In a first step, texts are pro-
cessed by the ChemSpot tool. This tool is able to identify mentions of chemicals. The
next three processes are responsible for extracting semantic knowledge from the
CheBI ontology, the MeSH vocabulary and the UMLS Metathesaurus (using the Met-
aMap tool). In particular, the semantic features used are: MeSH semantic types,
MeSH type, MeSH_TreeNumbers, UMLS semantic types, and ancestors from ChEBI

http://www.nlm.nih.gov/mesh/meshhome.html
http://www.drugbank.ca
http://wikipedia.org
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by traversing recursively the relationships: is_a, has_role, is_conjugate_acid of and
is_conjugate_base of. In the next phase, a gazetteer tagger implemented in the
GATE" environment is used. Based on error analysis of the development set, a set of
27 gazetteers with more than 340,000 entries have been compiled to process texts in
order to rule out false positive instances and to annotate false negative instances that
were not recognized in the previous steps. The sixth module is the ANNIE PoS tagger
included in GATE. Pos tags are used to discard some instances as well as to define the
rules used in the last two steps to classify the entities according to PoS tagging, affix
processing and multiword processing. More information about the processes and re-
sources used can be found at [5].

Figure 2 shows a screenshot of the web tool. The tool allows users to write a text to be
processed by the system. As result of the processing, chemical compounds and drugs
appear highlighted in text. Also, the identified chemical compounds are linked to the
ChEBI database.
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The text were processed correctly.

Run number: 2
Output format: xmi

The results in HTML format are these:

The isomeric 4-(3-chloro-4-hydroxyphenyl)- and 4-(4-chloro-3-hy )-1,2,3,4-tetrahy the
N-methyl derivative of the 4-(4-chloro-3-hydroxyphenyl) isomer, and 4-(3-hydroxyphenyl)-1,2,3,4-
tetrahydroisoquineline were synthesized and evaluated for dopamine D-1 antagonist activity. The 4=(3-chloro-4-

¥ ) and the 4-(3-hy ) isomer possessed similar potencies as D-1 antagonists. Introguction of the N=
methyl group enhanced potency about twofold. The "pharmacophore” for selective dopamine D-1 antagonist activity appears to
be a tertiary 2-(3-hy )-2

The results in XML format are these:

<?xmi version="1.0" encoding="UTF-8" ?> <chemicalTags xmins:gate="http://www.gate.ac.uk" gate:gateld="0"
gate:annotMaxId="958">The isomeric <CEM gate:gateld="047" source="CEM_Merge" score="0.5" expand="collapse"
evidence="Rule: Merge_1">4-(3-chloro-4-hydroxyphenyl)-</CEM> and <CEM gate:gateld="948" source="CEM_Merge"

score="0.5" expand="collapse" evidence="Rule: Merge_1">4-(4-chloro-3-hydroxyphenyl)-1,2,3,4-

tetrahydroisoquinolines</CEM>, the <CEM gate:gateld="049" source="ChemSpot" score="0.7" expand="collapse"
evidence="formule" >N-methyl</CEM> derivative of the <CEM gate:gateld="950" source="CEM_Merge" score="0.5"
expand="collapse” evidenc le: Merge_1">4-(4-chloro-3-hydroxyphenyl)</CEM> isomer, and <CEM gate:gateld="951"
source="Chemspot" score: expand="collapse” evidence="InChI">4-(3-hydroxyphenyl)-1,2,3,4-

tetrahydroisoquinoline</CEM> were synthesized and evaluated for <CEM gate:gateld="952" source="ChemSpot" score="1.0"
expand="collapse” evidence="P1">dopamine</CEM> D-1 antagonist activity. The <CEM gate:gateld="953"

source="CEM_Merge" score="0.5" expand="collapse" evidence="Rule: Merge_1">4-(3-chloro-4-hydroxyphenyl)</CEM> and the
<CEM gate:gateld="954" source="ChemSpot" score="0.7" expand="collapse" evidence="formule">4-(3-hydroxyphenyl)</CEM> [+

Fig. 2. A web tool for identifying chemical compounds and drugs.

* http://gate.ac.uk



The system was evaluated on the test dataset provided by the BioCreative IV
(CHEMDNER 2013 task). It was able to recognize chemical and drug named entities
with an F-measure of 0,594 over Chemical Entity Mentions (CEM) evaluation. As
future work, we plan to conduct an evaluation with users to measure the usability of
our tool.
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