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Problem

NLP methods are key for processing chemistry patent, given their
large quantity

Many biomedical embeddings have been proposed/learnt over very
large biomedical corpora

1 Word2Vec / SkipGram: [TDW+19, PGM+13, SSM15]
2 Contextualized / ELMo: [JDCL19]

More recently, embeddings learnt over chemistry patents have been
proposed [ZNA+19]

Compare embeddings by extrinsic and intrinsic evaluation!
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Embeddings

Embedding Vocabulary Dimensions Source

Mat2Vec W2V 529,686 200 [TDW+19]
PubMed W2V 2,351,706 200 [PGM+13]
Drug W2V 553,195 420 [SSM15]

CheMU W2V 1,252,586 200 [ZNA+19]

Embedding Dimensions Source

PubMed ELMo 1,204 [JDCL19]

CheMU ELMo 1,204 [ZNA+19]
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Extrinsic Evaluation – Chemical NER

Task: � detect chemical compounds in patents

Datasets: � Biosemantics chemical NER gold standard
� SCAI corpus

Methods: � biGRU-CRF NER model
� compare F1 scores

Split Entities Tokens

Train 731 IUPAC, 212 Modifier, 73 Partiupac 33,457
Validation 240 IUPAC 4,654
Test 48 IUPAC, 2 Modifier 28,240
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Chemical NER – biGRU-CRF Model
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Chemical NER – F1 Scores

Word Embedding F1 ∆ (F1)

Mat2Vec W2V 26.89% —
PubMed W2V 27.23% + 0.3%
Drug W2V 48.48% +21.3%
CheMU W2V 53.24% + 4.8%
PubMed ELMo 70.15% +16.9%
CheMU ELMo 72.41% + 2.3%
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Intrinsic Evaluation – Similarity Queries

Task: � compare most similar terms to a given chemical entity

Datasets: � all embeddings
� test corpus (SCAI corpus)

Methods: � restrict results to the test corpus (SCAI)
� compare and analyze similarity rankings
� compare rankings to molecular fingerprint similarity
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Similarity Queries – Vocabulary Overlaps
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Similarity Queries –“Ibuprofen”

CheMU PubMed CheMU PubMed Drug Mat2Vec
ELMo ELMo W2V W2V W2V W2V

tacrine atropine aspirin aspirin pronounced drug
ondansetron ondansetron clopidogrel ondansetron ultrastructure drugs

aspirin sulfamethoxazole prednisolone clopidogrel mimics aspirin
clopidogrel aspirin azathioprine propranolol surgical sulfamethoxazole

dipyridamole tacrine atropine placebo favorable propranolol
atropine trimethoprim nifedipine tacrine intestine trimethoprim

prednisolone propranolol sulfamethoxazole nifedipine trained norfloxacin
propranolol prednisolone dipyridamole prednisolone extinct estradiol

trimethoprim clopidogrel propranolol mg slightly antibiotics
nifedipine papaverine papaverine topical combination nifedipine
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Similarity Queries – Molecular Fingerprint Similarity
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Takeaway

1 We studied the quality of embeddings trained over chemical patents
against biomedical embeddings

2 Patent specific embeddings outperform larger-scale but generic
embeddings on NER

3 They seem to provide a better understanding of the chemistry domain

4 But: Large scale generic embeddings provide OK performance
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Thank you!
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Appendix – Visualization I
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Appendix – Visualization II
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Appendix – Visualization III
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Appendix – Visualization IV
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Appendix – Visualization V
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Appendix – Visualization VI
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Appendix – Similarity Overlap

PubMed Drug Mat2Vec CheMU PubMed
W2V W2V W2V ELMo ELMo

W2V CheMU 0.33 0.25 0.25 0.43 0.54
W2V PubMed — 0.25 0.18 0.43 0.54
W2V Drug — — 0.18 0.25 0.18
W2V Mat2Vec — — — 0.11 0.33
ELMo CheMU — — — — 0.54
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