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My Experience with On-Line Distance 
Education	

•  Developed Lab-XL project with EPA Region 1 and 
DC from 1996-2000 

•  Taught HAZWOPER (chemical safety for field 
students) with an on-line component from 2000 to 
2011  

•  Participated in the 2004 OLCC On Lab Safety 
•  Used Mediawiki platform for student assignments 

and reports 



The	Current	Context		
of	Chemical	Safety	Informa5on	

•  Caveat	emptor:	Chemistry	textbooks	and	laboratory	manuals	
provide	a	overview	of	generic	rules,	followed	by	"see	the	MSDS".		

•  Wikipedia	provides	links	to	random	MSDS	sources	with	no	
evidence	of	why	that	source	is	selected;	some	sources	are	kaput,	
many	are	dated	

•  Reports	by	the	Na5onal	Research	Council,	the	ACS,	NFPA	aDer	
specific	laboratory	safety	incidents	found	this	approach	to	
chemical	safety	educaFon	and	informaFon	inadequate.	



The	Structure	of	Chemical	Safety	Informa5on	

Increasingly	
well-

defined;	
also	

increasing	
voluminous	

1970's 

1980's 

2000's 
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Less	Structured	Chemical	Safety	Informa5on	



Looking	for	Structure	in	the	Electronic	Data	

•  How large is 
the PubChem 
chem safety 
information 
universe? 

•  How high 
quality is it 
(including 
consistency & 
provenance 
information)? 

•  How large is 
the Wikipedia 
chem safety 
information 
universe? 

•  How high 
quality is it? 

How much 
overlap is there 
between the two? 

Key safety information fields: 
-  GHS class designation(s) and 

signal word 
-  NFPA diamond information 

10,000 Chemboxes 

Millions of chemicals;  
3500 with GHS info 



Project	Overview	

ObjecFve	is	to	analyze	
how	many	chemicals	in	
the	PubChem	LCSS	have	
GHS	and	NFPA	data	in	
the	Wikipedia	Chembox	

Download	list	of	
Chemicals	from	

PubChem	Containing	
LCSS	

Use	Excel	to	filter	the	
download	of	informaFon	
to	only	PubChem	CIDs	

Use	PubChem	IdenFfier	
Exchange	to	convert	List	
of	CIDs	to	InChI	Keys	

Use	Google	Sheets	to	
convert	InChI	Keys	to	

Wiki	Names	

Use	Google	Sheets	to	
pull	NFPA	704	data	from	
Wiki	Chembox	for	Wiki	

Names	

Use	Google	Sheets	to	
pull	GHS	Hazard	

Statements	from	Wiki	
Chembox	for	Wiki	Names	

Use	Google	Sheets	to	
analyze	data	

Future	Goals	to	compare	
Safety	InformaFon	of	
Wikipedia	to	PubChem	



LCSS	Data	to	InChI	Key	

PubChem	IdenFfier	Exchange	

Convert	List	of	PubChem	CIDs	to	InChI	Keys	

Excel	or	Google	Sheets 		

Filter	down	data	from	PubChem	into	a	List	of	PubChem	CIDs	

PubChem	Website	

Obtain	List	of	Chemicals	with	LCSS	
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Obtaining	LCSS	List	of	Chemicals	

Click	Here	to	View	
List	of	Compounds	with		
an	LCSS	
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Filter	PubChem	Informa5on	into	CIDs	

First
=MID(Sheet0!A5,FIND("CID: ",Sheet0!A5)+5,LEN(Sheet0!A5))
Then 
Filter off cells with errors	

This will yield list of PubChem CIDs
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Conver5ng	CID	to	InChI	Key	

PubChem	IdenFfier	Exchange	will	convert	
PubChem	CID	to	InChI	Key	
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InChI	Key	to	Safety	Informa5on	

Google	Sheets	

Analyze	Data	

Google	Sheets	

Convert	Wiki	Name	to	Safety	InformaFon	using	Importhtml	funcFon	

Google	Sheets	

Convert	InChI	Key	to	Wiki	Name	using	Importxml	funcFon	
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Wikipedia	Chembox	
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InChI	Key	to	Wiki	Name	

Spreadsheet	searches	Wikipedia	
For	the	InChI	key	then	pulls		
Suggested	name.		
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Wiki	Name	to	Safety	Informa5on	

•  Google	Sheets	
–  Importhtml	funcFon	
– Pulls	Safety	InformaFon	using	Wiki	Name	

•  =IFError(query(IMPORTHTML(CONCATENATE(
"hcps://en.wikipedia.org/
wiki/",C2719),"Table",1),"SELECT	Col2	where	
Col1='GHS	hazard	statements'",0),"No	GHS	
Hazard	Statement")	
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The	Early	Sta5s5cs	

•  PubChem	has	an	LCSS	view	for	about	3500	(2000	
more	to	come	soon)	chemicals;	Wikipedia	has	
Chemboxes	for	about	10,000	chemicals		

•  Of	those	in	the	PubChem	LCSS	collecFon,	about	30%	
have	an	entry	in	Wikipedia	

•  4%	of	the	Pubchem	collecFon	has	GHS	informaFon;		
12%	of	the	PubChem	collecFon	have	NFPA	diamond	
informaFon	



Future	Direc5ons	

•  Understand	the	Wikipedia	
Chembox	structure	to	collect	
informaFon	more	efficiently	

•  Develop	a	Wikipedia	–	PubChem	
data	link	that	can	provide	
chemical	safety	informaFon	with	
provence	data	to	the	ChemBox	

•  Consider	what	chem	safety	data	
makes	sense	to	put	in	the	
Wikipedia	Chembox	and	what	can	
be	linked	to	there	

The hazard portion of the 
acetone chembox 



Lessons	Learned	about	this	OLCC	project	

•  Benefits:	Cross	campus	collaboraFon	on	
"specialty"	topics	helps:	
–  Connect	with	people	doing	similar	work	
–  Provide	access	to	experts	
–  Develop	real	world	products	

•  Challenges:	Distance	educaFon	(learning,	
teaching	and	collaboraFon)		
–  Synchronizing	schedules	(knowing	what	
has	happening	on	the	other	end)	

–  Assessing	understanding,	both	orally	and	
wricen	

– Maintaining	focus	on	the	overall	goal	
while	accepFng	project	driD	


