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GHS

» = Globally Harmonized System of
Classification and Labelling of Chemicals

» I[nternational standard, created by the UN

= Aims to supersede the various standards
currently used in different countries,
providing a new lingua franca



GHS (cont.)

= Classification
elements:
— Hazard classes
— Hazard categories
— Notes

= Labelling elements:

— Hazard pictograms
— Signal words

— Hazard and
precautionary
statements
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Presenter
Presentation Notes
Skull = Toxic
Acid = Corrosive


CLP Regulation (EC) No 1272/2008

= = Classification, Labelling and Packaging

= Aligns older EU systems with GHS, e.q.,
Dangerous Substances Directive 67/548/EEC

= Came into force in January 2009

» Mandatory from June 2015


Presenter
Presentation Notes
DSD = R- and S-phrases


COSHH

» = Control and Substances Hazardous to
Health Regulations 2002 (UK statutory
instrument)

= Requires employers to protect their
employees from the effects of exposure to
hazardous chemical substances



COSHH ASSESSMENT FORM Record No.
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COSHH Risk Assessment

1. Enumerate chemical
substances

2. Discover health and
safety information

3. Interpolate template
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Problem Statement

» For humans, performing COSHH risk
assessment has two key drawbacks:

1. Reduced working time
2. Inherent danger
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COSHH Risk Assessment Hazards

1. Incorrect enumeration of chemical
substances

2. Incorrect health and safety information

3. Transcription errors

12



Problem Statement (cont.)

= An incorrect COSHH risk assessment is a
ootential source of danger, i.e., a hazard

= Using automation, the associated risk can
e managed, e.q.,
— |Input
e Description of scientific experiment
e Template
— Output
e Interpolated template

13
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Method

» |dentify/generate required information
resources:

— Formalisation of CLP Regulation
— Database of classified® chemical substances
— Templates

* I mplement Web application

* As specified by CLP Regulation
16



RDF

= = Resource Description Framework

= Family of W3C specifications for modelling
information as Web resources

= Used in knowledge management systems

= Core data model is based upon making
“subject—predicate—object” statements

17



RDF (cont.)

Alice Leonardo Da Vinci

>

is interested in

The Mona Lisa
>

Person 14 July 1990
o La Joconde a Washington

http://www.w3.0rg/TR/rdf11-primer/example-graph.jpg
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SKOS

= = Simple Knowledge Organisation System

= W3C recommendation for representation of
controlled vocabularies

= Built upon RDF and RDF Schema
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SKOS (cont.)

‘ornithology’

skos:preflLabel

ex:ornithology
skos:subject

/ rdf:type
http://www.publish.csiro.au/paper/MU00039.htm

rdf:type skos:Concept

foaf:Document
prefix ex: <http://www.example.com/concepts# >

prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns# =
prefix skos: <http://www.w3.0rg/2004/02/skos/core# =
prefix foaf: <http://xmins.com/foaf/0.1/=

http://www.w3.0rg/TR/2005/WD-swbp-skos-core-guide-20051102/img/ex-sub.png

20



Method (cont.)
= Use RDF, RDF Schema and SKOS

» Transfer definitions verbatim™

= Automate” extraction and enrichment of
classifications

* Facilitates curation of provenance information
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Results

= Machine-accessible representation of
GHS/CLP Regulation

— Definitions (annexes |—V)
— Classified chemical substances (annex VI)

= Dataset available at: http://bit.ly/1fvDO5u

23


http://bit.ly/1fvDO5u

RDF Schema for GHS/CLP Regulation

(ghs:SunstancePart]

ghs:containssubstancePart ghs:Note

ghs:partOfsubstance ghs:hasNote

ghs:Mixture reffs-subrClassof | ghs:5ubstance I ghs-hasHazardPictogram (ghs:HardF‘ictugram]

ghs:hasSignalWord

ghs-hasConcentrationLimit (gm‘:s'g”a'w“rd]

ghs:hasstatement ghs:hasHazardCategory ghs:hasHazardPictogram

(ghE:Cuncentrati on Limit] ghs:has5ignalWeord

ghs:hasStatément ghs:hasHazardCategory

| ghs:Statement l ghs:hasStaternent (ghE:HﬂrdCHtegﬂw]

ghs:containsHazardCategory
ghs:partOfH azardClass

rdfs:subClassOf rdfs:subClass0f

(ghE:Precautiunarystatement] (ghs:H azardStatement] (ghE:H EZEFUCIEIEE]
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RDF for EC (No) 007-001-01-2

ki Fnanin el Specfic Conc. Lim- [
Classification Labelling its, M-factars Moles
Index Mo Invernaticmal Chemical ldentification EC N CAS Mo Hazard Suppl
Hazard Class and o Pictogram, Signal Hazard state- H‘-r.‘r:J l-‘-'.ul.\.'-
Catepory Codefs) {:-|3.d|_-|;'| Word Codels) ment Codels) |n:'|.|-: l'.'l..u.i,c{:\l
Qo7-001-01-2 ammonia ... 215647 1336-21-6 I Skin Corr. 1B H314 GHS05 H314 ATOT 5E &
Aquatic Acute 1 || [H400 sS4t H400 H333: C = 3 %

I Danger | I H314 STOT SE 3 H400 Warning
hasSignalWord hasHazardStat: -— h hasHazardStatement hasSignalWord
hasHazardCategory asHazardStatement

C>5% (
hasHazardCategory Aquat|c Acute 1

Skin Corr ‘I hasHazardCategory
J - hasSubstance
"
hasHazardClass hasHazardPictogram ammonia . hasHazardPictogram hasHazardClass
| GHSO09 | | Aquatic |

Skin Corr_ GHSOS hasNote




Results (cont.)

= The dataset is interesting, but not practical

= [t only contains ~3000 classifications
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Observation

= Many researchers procure their chemical
substances from specialist suppliers

27



LOGIN REGISTER CHANGE COUNTRY

SIGMA-ALDRICH"® rrooucts-  services - surPorT- LY

ORDER CENTER ADVANCED SEARCH

United Kingdom Home » 12540 - Benzene &

12540 FLUKA

analytical standard

< DOWMLOAD MSDS (PDF)

CAS Number 71-43-2 Empirical Formula (Hill Motation) CgHg Meolecular Weight 78.11
Bellstein Registry Number 969212 EC Number 200-753-7 MDL number MFCDO0003009
PubChem Substance ID 24847664

=| POPULAR DOCUMENTS: FTHMR (PDF)

Purchase Safety & Documentation ° Peer-Reviewed Papers @

Documents Safety Information

Bulk Guote-Order Product Symbol

GHS08 GHS02, GHS0T, GHS08

MSDS
Signal word Danger
Certificate of Analysis Hazard statements H225-H304-H315-H319-H340-H350-H372
Enter Lot No. Precautionary statements P201-P210-P301 + P310-P305 + P351 + P338-P308 + P313-P331
Personal Protective Equipment Eyeshields, Faceshields, full-face respirator (US), Gloves, multi-purpose
FT-IR Raman E combination respirator cartridge (US), type ABEK (EN14387) respirator filter
FT-NMR
ah Hazard Codes (Europe) FT
Pressure-Temperature Nomograph m
Similar Products Risk Statements {Europe) 45-46-11-36/38-48/23/24/25-65
[

Structure Search



Excerpt of RDF for <fluka/12540>

@base <http://www.sigmaaldrich.com/catalog/product/> .

@prefix chemaxiomprop: <http://www.polymerinformatics.com/ChemAxiom/ChemAxiomProp.owl#> .
@prefix chemdomain: <http://www.polymerinformatics.com/ChemAxiom/ChemDomain.owl#> .
@prefix ghs: <http://xmlns.com/ghs/0.1/> .

@prefix sial: <http://www.sigmaaldrich.com/ns#> .

<flukas/12540> a chemdomain:NamedChemicalSpecies;
chemdomain:hasldentifier [ a sial:ChemicalNumber;
chemdomain:hasValue ''042802"],
[ a chemdomain:Name;
chemdomain:hasValue '‘Benzene'],
[ a chemdomain:CASNumber;
chemdomain:hasValue "71-43-2"1],
[ a chemdomain:SMILES;
chemdomain:hasValue '‘clcccccl™],
[ a chemdomain:MolecularFormula;
chemdomain:hasValue '"C6H6'];
ghs:hasHazardCategory <http://id.unece.org/ghs/hazard_categories/Flam_Liq_2>,

<http://i1d.
<http://i1d.
<http://i1d.
<http://id.
<http://i1d.
<http://i1d.

unece.
.org/ghs/hazard_categories/Skin_Irrit_2>,
unece.
unece.
.org/ghs/hazard_categories/Eye Irrit 2>,
unece.

unece

unece

org/ghs/hazard_categories/SPEC RE 1>,

org/ghs/hazard_categories/Carc_1A>,
org/ghs/hazard_categories/Asp_Tox_ 1>,

org/ghs/hazard_categories/Muta_1B> .
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Red square = Chemical
substance

Orange square = Mixture part

Green square = PPE product,
e.g., gloves

Blue square = GHS hazard
category

30



Web Application Protocol

1. Load Web application

2. Describe scientific experiment
3. Select template

4. Accept terms and conditions

5. Receive interpolated template

31



1) Load Web Application

“Generate”

button is
disabled

—

eno MNew COSHH Assessment Form | Sigma-Aldrich @
k { New COSHH Assessment Form |...

@ @ [\ http://localhost:4567/

¢ | ([N (8- cooge ) (3] ()

Add Chemical:

Template: | Chemistry, University of Southampton I-ﬂ

[C] 1 agree to the terms and conditions of the disclaimer.

Generate COSHH Assessment Form

COSHH Assessment Form Template Service Disclaimer

The University of Southampton has made the COSHH Assessment Form Template Service (“Template Service™) contained in this site available solely as a tool to expedite the completion of COSKH
Assessment Forms. The Template Service is for general information and guidance only, utilising user-specified data sources, it is intended to assist with completing the required COSHH Assassment
Forms. The information obtained for provision of the Template Service is from user-specified data sources; therefore all effort is generated by the user. The technical implications of any
information or guidance can vary widely based an the user-specified data sources involved. Accordingly, the Template Service provided on this site i provided with the understanding that the
authors and publishers are not herein engaged in rendering technical or professional advice. As such, it should rat be used as a sub for with p and competent
advisors. Before making any deciston or taking any action, you should consult a relevant expert.

The University of Southarwton 5 not responsible for amy @rrors or omissions, or for the results obtained from the use of this service. The Template Service provided by this site is provided “as 7,
with no aCcuracy or of the results ebtained from the use of this Template Service, and without warranty of any kind, express or implied, including, but not
limited to warrantles Df performance, satisfactory qualty and fitness for a particular purpose. In no event will the University of Southampton, its related corporations, or its agents or employees
be liable to you or anyone eise for any decision made or action taken in reltance on the Template Service provided by this site or for any consequential, special or similar damages, even if advised
of the possibility of such damages.

Certain links in this site connect to other web sites maintaired by third parties over whom the University of Southampton has no control. The y of makes no reps jon;
as to the accuracy o any other aspect of information contained in other web sites.
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2) Describe Scientific Experiment

Dynamic
search
with auto-
completion

—

MNew COSHH Assessment Form | Sigma-Aldrich @

(%] [@ ntp://iocainostase7/ c | (B~ cooge Q) (&) (4]

Add Chemical: IBenzl I
Template: @ Benzene mptonB

[C] 1 agree to the terms and conditions of the disclaimer.

Generate COSHH Assessment Form

COSHH Assessment Form Template Service Disclaimer

The University of Southampton has made the COSHH Assessment Form Template Service (“Template Service™) contained in this site available solely as a tool to expedite the completion of COSKH
Assessment Forms. The Template Service is for general information and guidance only, utilising user-specified data sources, it is intended to assist with completing the required COSHH Assassment
Forms. The information obtained for provision of the Template Service is from user-specified data sources; therefore all effort is generated by the user. The technical implications of any
information or guidance can vary widely based an the user-specified data sources involved. Accordingly, the Template Service provided on this site i provided with the understanding that the
authors and publishers are not herein engaged in rendering technical or professional advice. As such, it should rat be used as a sub for with p and competent
advisors. Before making any deciston or taking any action, you should consult a relevant expert.

The University of Southanvton 5 not responsible for amy @rrors or omissions, or for the results obtained from the use of this service. The Template Service provided by this site is provided “as 7,
with no aCcuracy or of the results ebtained from the use of this Template Service, and without warranty of any kind, express or implied, including, but not
limited to warrantles Df performance, satisfactory qualty and fitness for a particular purpose. In no event will the University of Southampton, its related corporations, or its agents or employees
be liable to you or anyone eise for any decision made or action taken in reltance on the Template Service provided by this site or for any consequential, special or similar damages, even if advised
of the possibility of such damages.

Certain links in this site connect to ather web sites maintained by third parties gver whom the University of Southampton has no cantrol. The y of makes no repr jon:
as to the accuracy o any other aspect of information contained in other web sites.
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2) Describe Scientific Experiment

Selected
product is
added to
list

—

MNew COSHH Assessment Form | Sigma-Aldrich @

(%] [@ ntp://ocainostase7/ c | (B-cooge Q) (] (4]

Add Chemical: I| I

1. Benzene @ . Llnk to .
http: / /www sigmaaldrich, com /catalog/ product /fluka /125407 h S i g ma- A I d ric h
product page

Template: | Chemistry, University of Southampton

] 1 agree to the terms and conditions of the disclaimer.

Generate COSHH Assessment Form

COSHH A Ferm Templ Service Disclai

The University of Southampton has made the COSHH Assessment Form Temnplate Service (“Template Service™) contained in this site available solely as a tool to expedite the completion of COSHH
Assessment Forms. The Template Service is for general information and guidance only, utilising user-specified data sources, it is intended to assist with completing the required COSHH Assassment
Forms. The information obtained for provision of the Template Service is from user-specified data sources; therefore all effort is generated by the user. The technical implications of any
information or guidance can vary widely based an the user-specified data sources involved. Accordingly, the Template Service provided on this site i provided with the understanding that the
authors and publishers are not herein engaged in rendering technical or professional advice. As such, it should not be used as a sub forc with and competent
advisors. Before making any deciston or taking any action, you should consult a relevant expert.

The University of Southanvton 5 not responsible for amy @rrors or omissions, or for the results obtained from the use of this service. The Template Service provided by this site is provided “as 7,
with no aCcuracy or of the results ebtained from the use of this Template Service, and without warranty of any kind, express or implied, including, but not
limited to warrantles Df performance, satisfactory qualty and fitness for a particular purpose. In no event will the University of Southampton, its related corporations, or its agents or employees
b liable to you or anyene else for any decision made or action taken in reltance on the Template Service provided by this site or for any consequential, special or similar damages, even if advised
of the possibility of such damages.

Certain links in this site connect to other web sites maintaired by third parties over whom the University of Southampton has no control. The y of makes no reps jon;
as to the accuracy o any other aspect of information contained in other web sites.
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3) Select Template

eno MNew COSHH Assessment Form | Sigma-Aldrich @
k { New COSHH Assessment Form |...

@ @ [\ http://localhost:4567/

¢ ] @' Google Q) @ @

Add Chemical:

1. Benzene @

http://www.sigmaaldrich. com/cataloa/ product /fluka /12540 £

ﬁ Template: | Chemistry, University of Southampton I-v-]

g | agree to the terms and conditions of the disclaimer.

| Generate COSHH Assessment Form |

List of
Templates

COSHH A Ferm Templ Service Disclai

The University of Southampton has made the COSHH Assessment Form Template Service (“Template Service™) contained in this site available solely as a tool to expedite the completion of COSKH
Assessment Forms. The Template Service is for general information and guidance only, utilising user-specified data sources, it is intended to assist with completing the required COSHH Assassment
Forms. The information obtained for provision of the Template Service is from user-specified data sources; therefore all effort is generated by the user. The technical implications of any
information or guidance can vary widely based an the user-specified data sources involved. Accordingly, the Template Service provided on this site i provided with the understanding that the
authors and publishers are not herein engaged in rendering technical or professional advice. As such, it should not be used as a sub forc with and competent
advisors. Before making any deciston or taking any action, you should consult a relevant expert.

The University of Southarwton 5 not responsible for amy @rrors or omissions, or for the results obtained from the use of this service. The Template Service provided by this site is provided “as 7,
with no aCcuracy or of the results ebtained from the use of this Template Service, and without warranty of any kind, express or implied, including, but not
limited to warrantles Df performance, satisfactory qualty and fitness for a particular purpose. In no event will the University of Southampton, its related corporations, or its agents or employees
b liable to you or anyene else for any decision made or action taken in reltance on the Template Service provided by this site or for any consequential, special or similar damages, even if advised
of the possibility of such damages.

Certain links in this site connect to other web sites maintaired by third parties over whom the University of Southampton has no control. The y of makes no reps jon;
as to the accuracy o any other aspect of information contained in other web sites.




4) Accept Terms and Conditions

“Generate”

button is
enabled

—

MNew COSHH Assessment Form | Sigma-Aldrich @

(%] [@ ntp://ocainostase7/ c | (B-cooge Q) (] (4]

Add Chemical:

1. Benzene ©
http://www.sigmaaldrich. com/cataloa/ product /fluka /12540 £

Template: | Chemistry, University of Southampton

E | agree to the terms and conditions of the disclaimer.

| Generate COSHH Assessment Form

COSHH A Ferm Templ Service Disclai

The University of Southampton has made the COSHH Assessment Form Template Senvice (“Template Service™) contained in this site available solely as a tool to expedite the completion of COSKH
Assessment Forms. The Template Service is for general information and guidance only, utilising user-specified data sources, it is intended to assist with completing the required COSHH Assassment
Forms. The information obtained for provision of the Template Service is from user-specified data sources; therefore all effort is generated by the user. The technical implications of any
information or guidance can vary widely based an the user-specified data sources involved. Accordingly, the Template Service provided on this site i provided with the understanding that the
authors and publishers are not herein engaged in rendering technical or professional advice. As such, it should not be used as a sub forc with and competent
advisors. Before making any deciston or taking any action, you should consult a relevant expert.

The University of Southanvton 5 not responsible for amy @rrors or omissions, or for the results obtained from the use of this service. The Template Service provided by this site is provided “as 7,
with no aCcuracy or of the results ebtained from the use of this Template Service, and without warranty of any kind, express or implied, including, but not
limited to warrantles Df performance, satisfactory qualty and fitness for a particular purpose. In no event will the University of Southampton, its related corporations, or its agents or employees
b liable to you or anyene else for any decision made or action taken in reltance on the Template Service provided by this site or for any consequential, special or similar damages, even if advised
of the possibility of such damages.

Certain links in this site connect to other web sites maintaired by third parties over whom the University of Southampton has no control. The y of makes no reps jon;
as to the accuracy o any other aspect of information contained in other web sites.

36



Editable text
fields for
“Physical Form”
and “Quantity”

The University requires

e

that assessment forms é

are printed and signed

¥ Ecitor mode.
41l elements. (0 Onty classificarion slements, () Only labelling elements,

Berzens | | E

COSHH Assessment Form
Substance Physical
Name Form Quantity Hature of Hazard
Danger
Wialuwr: Warning

H225: Highty Narmmiabie liguid ard viajns,
HI0H: May be fatal if smallowrd and Fibess siwap,

H3I1S: Causies shin iritation.

H319: Caunes serious oy Uritation,

HI4Q: May cauar genetic dedects atate route of expousre i
t s conclusively proven that ne eher routes of rxpose.
cauae the hazards,

HIS80: May cacse cancer «state route of exposure If it is
conclustvety proven that. no pther routes of expome Cause

Units:

the .
HATZ: Couned Camags 10 Fgans <0 118te B Organs
affected, f knowns through of repexted exposire
«stae route of expasine If it it conciusively proves 1At ho
LS noutes bf SKBCSCE Caas the hazard-,

Mature of Process

e sesssosssoboone

ssBaBBosea

Contrgl Measures Required

Benzene

P201: Obtain special imtructions before uae,

P202: Do rot handle until all safety precactions have been read and

P Keop away from heat/sparks fopen flames/hot surfaces. - o smoking.

P233: Keep containes tightly ciosed,

Pra0: container and

Fra: b proct et

P2A2: Use onfy non-soarking tools.

PIAS: Take precsutionsry Meatres Ngainst sAbE Juchant.

PREA: Wadh ... thiroughly after handling.

FI80: Weas proteciive ¢ e .
Fi81: nal pr i sred,

FI01 = PI10: F SWALLOWED: Immexdiately call a POISON CENTER or doctor/physician,
P02 = BIST: IF ON SKH: Warth with plenty of usap asd water,

P303 » PI51 » PYSY: IF OK SKIN [or hairh: Rerraoe Tk off berveaniately all cortaminated clothing. Rinie

ity with et {shereees

P05 » FI51 + FI38: IF 1N EYES: Rinse cautiously with Water for wversl minutes. Remave eontact lenses, 1f
persent and easy to.do. Continue neeg,

P08 + PA11: IF eupoued or concevned: Get medical asvice/ attention.
P321: Specific treatment (10 ... on this label).

P234: Do NOT induce vomiting.

P332 « P31 3: W skin irritation oocurs: Get medical advice/ attention.
H eye iritation persists; Get medical advice/attention,
PI62: Take off costaminated ciothing and wash before reuse.

PIT0 + PATH: in case of Use ... for extinction.

403 + P235: Store 1 & well-ventilated place. Keep cool.

P405: Store locked up.

PS0T: Diapoas of Contents/ CONERIDeS 16 ...

Declaration

e of Assanr

Hame of Supenvisar
[fee students oy

Iesd of Department

One row per
product

Editable text
area for
“Nature of
Process”

37



Toggle | x
visibility of
Classification -9 @ All elements. O Only classification elements. O Only labelling elements.
and labelling

elements SIGMA-ALDRICH®

Benzene

http:/fwww.sigmaaldrich.com/catalog/product/flukal1 2540 &2

Symbols C : ': GHS02 GHS07

Danger
Signal word

Warning

Hazard statements H225 H304 H315 H319 H340 H350 H372

Precautionary statements

Integration with
purchasing
platform
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Web Application Limitations

» Descriptions of scientific experiments are
just sets of “Chemical substance—Phase—
Quantity” triples

* To enable more detailed analysis, we need
richer descriptions

39



This plan describes 3 activities, 2 entities, and 3 usages.

* Initialize [edit] [destroy]
o New Usage
o Generates: Acetaldehyde puriss. p.a., anhydrous, >=99.5% (GC) 7 [destroy]
o Generates: BenZene analytical standard & destroy
o New Entity
* Mix [edit] [destroy
o Uses: Initialize — Acetaldehyde puriss. p.a., anhydrous, >=99.5% (GC) ¥ (Role: Primary Target) [edit] [destroy]
o Uses: Initialize — BenZene analytical standard & (Role: Secondary Target) [edit] [destroy]

o New Usage

o New Entity
* MNon-Linear Activity [edit] [destroy]

o Uses: Initialize — Acetaldehyde puriss. p.a., anhydrous, >=95.5% (GC) & [edit] [destroy]

0 New Usage
0 New Entity
* MNew Activity

1sGeneratedBy isGeneratedBy

o’ "'\-\ /
- M_Acalaldehyde_____g)‘ Role: Primary Targelj i\h___Benzene :} Role: Secondary Targelj

T
|
525 |
|
|

Non-Linear Activity

Mix

Figure: Workflow-style provenance graph for Eric's Plan.




Sigma-Aldrich One Page Safety
Data Sheets (“One Pagers”)

Acetaldehyde
puriss. p.a., anhydrous, >=99.5% (GC)
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Sigma-Aldrich “Quick Order Form”

* = Recommended Product

Select Product Number Description Quantity ¥Your Price Item Total
E FLUKA 00070 & Acetaldehyde 1 Not Calcuiated Not Calculated
of Calcula ot Calcula

puriss. p.a., anhydrous, =>=99.5% [GC) ! !

=] ALDRICH Z677647 & * Butoject gloves 0 Not Calculated  Not Calculated
Benzene —

M  FLUKA 12540 1 Not Calculated  Not Calculated
analytical standard L I

= ALDRICH Z677698 & * Vitoject gloves 0 _ Not Calculated Not Calculated

Add Selected Items to Shopping Cart
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Outline

= Background

= Problem Statement
= Method

= Results

= Discussion

= Conclusion
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Data Stakeholders

Legislator

Safety Officer

aeed M/Researcher
2

Termplate
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Data Stakeholders (cont.)

= Bidirectional data exchange

= Forwards

— Suppliers and safety officers consume the
legislation

— Researchers consume chemical information and
templates

» Backwards

— Legislators, suppliers and safety officers gather
usage statistics
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The Wrong Question

= Who has legal liability when users act upon
the correct answer to an incorrect question?

— USER

— SYS

— USER

'EM

— SYSTEM

Can | drink this poison?

Yes

|s it safe to drink this poison?
No
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Issues with GHS/CLP Regulation

= Does not identify hazards associated with
oresence of strong magnetic fields

= |dentifies hazards of reagents and products of
chemical reactions, but not kinetics

= Labelling elements do not have requirement
levels

n et al
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GHS Statements

= Statements are fragments of text that
describe the “nature of” and “recommended
measure(s) to minimise or prevent adverse
effects resulting from exposure to”
hazardous chemical substances

= Statements are either atomic or compound
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P301+330+331

“P30T1: IF SWALLOWED:”

+

“P330: Rinse mouth”

+

“P331: Do NOT induce vomiting”

“P30T1+330+331: IF SWALLOWED: Rinse mouth. Do NOT induce vomiting”
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P301+330+331 (cont.)

= The notation suggests that there is a binary
statement composition operator

= However, this is not the case

*» There is a statement composition operator
per se, but it is variadic and partial

= Hence, new compound statements cannot
be derived
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Algebraic GHS Statements

» Translate phrases into controlled natural
language, and then into expressions of
terms and logical operators

= Terms constitute a controlled vocabulary
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Controlled P301+330+331

“P301: If you swallow the substance then ...”
+
“P330: You rinse mouth”

+

“P331: Not you induce vomiting”

“P30T1+330+331: If you swallow the substance then you rinse mouth and
not you induce vomiting”
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Algebraic P301+330+331
P301 = Ax. “swallow the substance” = x
P330 = “rinse mouth”

P331 = ="induce vomiting”

P301+330+331 =P301 (P330 A P331)
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Outline

= Background

= Problem Statement
= Method

= Results

= Discussion

= Conclusion
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Conclusion

= Given formalisation of legislation, automated
completion of COSHH risk assessment forms is
trivial

= Legal mitigations, such as disclaimers and
curation of provenance information, are vital

» Linchpin is availability of accurate and trustworthy
chemical information

= Despite the success of GHS/CLP Regulation, there
still exist many opportunities for enhancement
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Thank You For Listening

= Questions?

56



Acknowledgements

= University of Southampton
— Jeremy Frey, David Kinnison

= Sigma-Aldrich
— Bo Jin, Jane Murray, Tom Pieper, Judith Pruss

57



IJUPAC Green Book

International Union of Pure and Applied Chemistry

Prepared for publication by

Quantities, Units and Symbols in

abbreviations @amount concenbrabionabsorpion

base unit @angular momentum aCronyms asobance

amounb
aomicwere AMOUNG Of subsbancearea
s oo MG SfRegce organratin s s
o b AOOIMIC UNIG ceisis vemperature
chemical potential Avogadro consbanbangular frequency
charge density concenbrabion Boltzmann constant
. ipole moment:chemical Ghermodynamics oy s
oon CNArge conversion bables for unibs distance
slecironvoielectric dipole moment conductivity

on one electromagnebic radiabion fine-structure constant

entibyelectric field strengbh s "™
dimensionless quantityeleckric Chargemmamenbal physical constant

elecbr?g;jgsé &n erg gelecbric current

mabrix element Greek letter

er“UIUI:) APelementary charge ISO

erg 4 . ground stabe =
Gpussian system jSOGOpIC composibion elements "
liquid isotopic composibi?gﬁf bhgb elemg&?ﬂs
H X
molalisymagnebic flux densiby gas 9" 21 2nge
magnetic dipole momenlslen bh mass density
magnetic suscepbibility '~ radian™Molar conductivity
luminous intensicy Mabhematical symbol pereicie symbol
number concentration NUClear magnebic momenbrolarizabiisy

mole fraction
g mol_ar volumem s Planck consbant
probabiliby physical q}'anblb}l proon number — photochemistry
nuciear magneconproperies of nuclides pressuresoi
solubion quantum number relasive avomic mass
standard asomic weighs qUadrupole moment second & ..
stoichiometric equation SPECLrOSCOpPY rate constant
s1derved wis SGOICNIOMELIIC NUMDET g, criometric chemical equation
solute symbol for chemical elen'!enl.'. symbols for elementary particles
relaxaion himespeed of ||ghb surface bension
Uemperabure of particle thermodynamic Gemperature
symbol for chemical elementstandard stave

i i solvent
Jime symbol of chemical element

2 e berm symbol
symbol of chemical thermodynamics bensor

uncertainby ynified abomic mass unitvolume
58



	Health and Safety�on the Semantic Web�Automated Completion of COSHH Risk Assessment Forms
	Outline
	Outline
	GHS
	GHS (cont.)
	CLP Regulation (EC) No 1272/2008
	COSHH
	Slide Number 8
	COSHH Risk Assessment
	Outline
	Problem Statement
	COSHH Risk Assessment Hazards
	Problem Statement (cont.)
	Slide Number 14
	Outline
	Method
	RDF
	RDF (cont.)
	SKOS
	SKOS (cont.)
	Method (cont.)
	Outline
	Results
	RDF Schema for GHS/CLP Regulation
	RDF for EC (No) 007-001-01-2
	Results (cont.)
	Observation
	Slide Number 28
	Excerpt of RDF for <fluka/12540>
	Slide Number 30
	Web Application Protocol
	1) Load Web Application
	2) Describe Scientific Experiment
	2) Describe Scientific Experiment
	3) Select Template
	4) Accept Terms and Conditions
	Slide Number 37
	Slide Number 38
	Web Application Limitations
	Slide Number 40
	Sigma-Aldrich One Page Safety�Data Sheets (“One Pagers”)
	Sigma-Aldrich “Quick Order Form”
	Outline
	Data Stakeholders
	Data Stakeholders (cont.)
	The Wrong Question
	Issues with GHS/CLP Regulation
	GHS Statements
	P301+330+331
	P301+330+331 (cont.)
	Algebraic GHS Statements
	Controlled P301+330+331
	Algebraic P301+330+331
	Outline
	Conclusion
	Thank You For Listening
	Acknowledgements
	IUPAC Green Book

