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Development of M SDS DB management system corresponding to the Globally Har monized System of
Classification and Labelling of Chemicals (GHS)

Cheol-Hong Lim" - Hyun-Ock Kim - Hye-JnLee - Sun-Chan Ahnt - Hyun-HwaShin - Jeong-Sun Yang

Korea Occupational Safety & Health Agency, Occupational Safety & Health Research Indtitute, To21 Co., Ltd.*

The United Nation agreed to adopt the Globally Harmonized
System of Classification and Labelling of Chemicds (GHS)
until 2008 to solve the Significant differences enough to result in
different labels or MSDS for the same chemicd in different
jurisdictions. Though the GHS is anidedl solution in the respect
of pursing only oneformat of aM SDSthroughout thewaorld, it
may cause confusion at the beginning due to lack of
information. So the Korean Minigtry of Labor (MOL) revised
the Indugtrid Safety and Hedlth Act (ISHA) and related public
natice on the dasdfication & labdling of chemicas according
to the GHS in 2006. The transition period for the
implementation of the GHS for substances was set until Jun 30,
2010, and for mixtures until Jun 30, 2013. To promote the
implementation of the GHS in Korea, we developed an
application program for constructing MSDS database and a
management program for providing MSDS contents on the web
in accordance with the GHS. We andyzed the Sixteen sections
of MSDS by the GHS guiddine, and the result showed the
necessity to construct logicaly connected DB for chemical
identifier, hazard classfication, label, standard phrases and
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regulatory information. Each section of a MSDS wes divided
into sub-databases to update the database dficiently. According
to Rdaiond Daabase Management System (RDBMS), the
sub-databases were automaticaly essembled and subseguently a
full MSDS is produced. At present, MSDS database for 6,314
substances has been huilt and provided through internet as the
MSDS Editing program.

During the service period from January 1 to March 31,
13,666 users have searched MSDSs for 33,401 substances.
During program review, some comments about the
classfication results and other MSDS element sources were
reported but no technica bug reported.

We expect that the MSDS DB management system in
accordance with GHS will accderate the implementation of the
GHSinKorea

KeyWords:  GHS RDBMS MSDS, program
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Table 1. Data characterization and data input strategy for constructing MSDS database
MSDS Contents

Daadharatterization
MSDS Contents Input method
Form Reference

1. Product and &) Product name Textud no DB dda
Company b) Recommended use of the chemical and retrictionson Textud no Manud
|dentification use

) Manufacturer/Supplier/Didtributor Informetion Textud no User

) Classfication nomind no DB data

b) Labd dements induding precautionary Satements

- Symbol, Sgnd word, Hazard Satement, nomind no Logicdlocation

2. Hazard | dentification Precautionery satement

¢) Other hazardswhich do not result indassfication (eg. Textud/numerica no Manud

dugt explosion hazard)

i Chemicd identity of the substances Textud no DB data
3]5%?@ ;?:n Other name R Textud no DB data
Ingredients CAS number or other identification number Te<tu_al no DB data

Content (%) Numerica no Default
a) Eyecontact Textud no Sd. Phrase
b) Skin contact Textud no Sd. Phrase
C) Inhaation Textud no Sd. Phrese
4. FArg-adMeaaures  d) Ingestion Textud no Sd. Phrase
€) Acute and ddayed symptomgeffects Textud no Manua
f) Indication of immediate medicd attention and notesfor Textud no Sd. Phrese
physdan
a) Suiteble (and unsuitable) extinguishing media Textud no Sd. Prrese
5. Firefighting b) Specific hazards ariging from the chemicd (eg. nature of Textud no Manud
n@r e any hazardous combustion products)
€) Specific protective equipment and precautionsfor fire- Textud no Manud
fighters
a) Persond precautions, protective equipment and Textud no Sd. Phrase
6. Acdidenta Rdease  emergency procedures
messures b) Environmental precautions and protective procedures Textud no Sd. Phrase
) Methods and materidsfor containment and deaning up Textud no Sd. Phrase
7. Handling and a) Precautionsfor sfe hendling Textud no Sd. Phrese
Storage b) Conditionsfor sefe storage Textud no Sd. Phrase
) Control parameters Textud yes DB data
8 Exposre Controls b) Appropricte pro_tedive gquipment Textud no Sd. Phrese
& Persondl Protedtion C) Persond protective equipment
- Respiratory protection, Eye protection, Textud no Sd. Phrase
Hands protection, Body protection
a) Appearance (physicd sate, color etc.) Textud yes Manud
b) Odour Textud yes Manud
¢) Odour threshold Numericd yes Manud, Unit
d)pH Textud yes Manud
. €) Mdlting point/freezing paint Numericd yes Manud, Unit
9.Fyscdad gt 1yjling point and boiling range: Numerica yes Manud, Urit
Chemical Proparties & moding point Numerica yes Manud, Unit
h) Evaporation rate Textud yes Manud
i) Hammahility or explogvelimits Textud yes Manud
1) Upperlower flammahility or explogvelimit Numerica yes Manud, Unit

K) Vpor pressure Numericd yes Manud, Unit
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) Solubility Numerica yes Manud, Unit
m) Vapor dendty Textud yes Manud
n) Relative densty Textud yes Manud
0) Partition coeffidient: n-octanol Awater Textud yes Manud
p) Auto-ignition temperature Numericd yes Manud, Unit
) Decomposition temperaiure Numericd yes Manud, Unit
r) Viscosity Numerica yes Manud, Unit
9 Formulamass Textud yes Manud
) Chemicd dability Textud no Manud
. b) Possihility of hazardousreections Textud no Manud
;%ad&f\ff&‘ya‘d ) Conditionstoavoid Textud o Manud
d) Incompatible materids Textud no Manud
€) Hazardous decomposition products Textud no Manud
a) Information onthe likely routes of exposure Textud yes Manud
- by respiratory, mouth, skin and contacts
b) Ddayed andimmediiate effectsaswell aschronic effects
from short- and long-term exposure Numericd yes Manud, Unit
- Acutetoxicity Textud yes Manud
- Skin corrasionvirritation Textud yes Manud
- Sarious eye dameageleyeirtitation Textud yes Manud
11. Toxicologicdl - Respiretory sensitizetion Textud yes Manudl
Informetion - Skin sengtization Textud - DB dda
- Carcinogenicity Textud yes Manud
- Germ cdl mutagenicity Textud yes Manud
- Reproductive toxicity Textud yes Manud
- Spedific target organ toxidity - Singleexposure Textud yes Manud
- Specific target organ toxicity - Repeated exposure Textud yes Manud
- Aspiration hazard
¢) Numerica measures of toxicity Textud yes Manud
a) Aquatic and terrestrid ecotoxicity Textud yes Manud, Unit
12, Ecdlogicl b) Pgs'stenceaw_d degrajdjlity Numerica/ Textud yes Manud, Unit
Irformation ¢) Bioaccumulaive potentia Textud yes Manud
d) Mohility in ol Textud yes Manud
€) Other adverse effects Textud yes Manud
13. Dispod a) Digposa method Nomind no Auto dlocation
Condderdion b) Disposdl precaution Textud no Manud
a UN number Numerica no DB data
b) UN proper shipping name Textud no DB data
C) Transport hazard dass Textud no DB data
14. Trangport d) Packing group (if applicable) Textud no DB dda
Informetion €) Marine pallution (yesno) Nomind no DB daa
f) Specid precautionwhich auser to beaware of or needsto
comply within connection with transport or convey dther Nomind no DB data
within or outsidetheir premises
a) Indudtrid Sefety and Hedth Act Nomind no DB dda
15, Reguiatory b) Toxic Chemicd C_:ontrol Act Nom!nd no DB data
| nf. ormation ¢) DangerousMaterid Safety Control Act Nomind no DB data
d) Westes manegement Act Nomind no DB data
€) Other requirementsin domestic and other countries Nomind no DB data
a) Information source and references Textud Program
~ b)lsingdae Numerical no Autoinput
16. Other Information - ¢) Revision number and date Numerica no Autoinput
d) others Textud no manud
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Figure 1. Configuration of MSDS DB system

Table 2. Independent DB and details constructed in the MSDS editing program

Indepencent DB Dealls
Chemicd |dentifier Subgtance Name, CasNo., KE No., EU No., UN No
Hazard Classfication Hazard dassand category
Labd BElements Pictogram, Signd word, Hazard Satement
Precautionary statement (Prevention, Response, Storage, Digposd)
Standard Phrases Firg aid messures, Fire-Fighting meesures, Accidental release measures, Handling and sorage,
Exposure controls & persond protection
Regulatory Chemicals Domedtic regulation, Internationd convention, Foreign regulaion
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Table 3. Hazard classification and category in DB structure

Hazard Class Hazard Category

Hazard Class Hazard Category
Explodves Undable explosives, Divison 11~ 1.6
Hammablegasss Caegary 1
Hammable agrosols Caegary 1,2
Oxidizing geses Caegory 1
Gagss under pressure Compressed ges, Licuified gas, Refrigerated liquified
Rammableliquids gas Disolved gas
Hammable solids Caegory1~3

Physical Hazards Sdf-rea:t.ive.w.bstmoesmd mixtures Caegary 1,2
Pyrophoricliquids TypeA,B,CadD,EandF G
Pyrophoric solids Caegory 1
SAf-heeting subgtances and mixtures Caegory 1
Subgtances and mixtureswhich, in contact withwater, Category 1, 2
emit flammable gases Caegoryl~3
Oxidizing liquids Caegory1~3
Oxidizing lids Caegory 1~ 3
Organic peroxides TypeA,B,CadD,EandF G
Corrosveto metds Caegory 1
Acutetoxicity Caegory1~4
Skin corrogonirritation Caegory 1,2
Seriouseye damageleyeirritation Caegory 1,2A
Respiratory sengitization Caegory 1
Skinsengtization Caegory 1

Hedlth Hazards Germ cdl mutagenicity Caegory 1A, 1B, 2
Cardnogeniaity Caegory 1A, 1B, 2
Reproductivetoxicity Caegory 1A, 1B, 2, Effect on or vialactation
Spedific target organ toxicity - Sngle exposure Caegory1~3
Specific target organ toxicity - Repested exposure Caegory1~2
Agpiratory hezard Caegory 1~ 2

Acute Caegory 1

Environment Hazards Hazardousto the aquetic environment

Chronic Category 1 ~ 4

Sl st
(Figure 3A). ?wﬁ DB= /e M
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Table 4. Composition of GHS label elements

ltemsof labd dements Number
Actogram n
Sgnd Word 2
Physcd hezard 2
Hazard datement Hedth Hazard K3
Ervironmentd Hazard 7
Prevention 33
Precautionary Satement Response 76
Sorage 19
Disposd 1
Table 5. Composition of standard phrases used in the MSDS Editing program
ltams Number of gandard
phrases
Eyeoontact &
Skin contect 108
Hrg aid meeaures Inhdlation 19
Ingestion 243
Indication of immediate medicd atention and notesfor physidian 52
Suitableextinguishing media 2
Fire Fightingmessires Urwnt#nleecﬂwshng media 20
Largefire A
Hreand Explosion hezard 66
Persond precations; protective equipment and emergency prooedure 64
Air 5
Acdidentid rdease mesaures ol 10
Weter 16
Smdl leskage 46
Lageleckage 24
, Precautionsfor ssfehandling 74
Handling and sorage _
Conditionsfor sfestorage 261
Appropriteenginesring controls 15
Respiratory protection 50
Exposurecontrols& Persond protection Eyeprotection 13
Handsprotection 12
Body protection 14
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Table 6. Current status of chemical-related laws constructed in the MSDS Editing program

Laws

Number of chemicalscontrolled ¥

Industrid Sefety and hedlth Act

Work environment monitoring : 1,308
Managament : 1,115

Prohibition of Manufacturing : 62
Permisson of Manufacturing : 92
Spadid hedth sreaning : 638
Expoaure Threshold Limit ; 1,537

Frgt ad measures

Toxic ChemicdsContral Act

Poisonous subgtances: 1468

Restricted subgtances: 18

Prohibited substances: 75

Subgtancesunder chsarvation : 19
Subgtancesrequiring preperation for acddents: 56

Dangerous Goods Sely Management Act

Dangerous Goods: 1,496

Parsigent Organic Pallutants (POPS) Cortrdl Act

POPabdtances: 12

: . Montred Protocol
Internetiond Convention

Ozonedepletion chemicds: 36

Ratterdam Convention

PICchamicds: 51

Stockholm convention

POPs: 12

UN Transport Modd reguiation

Dangerous Goods: 2,232

American
Foreign Reguldion

OSHA 1910:118
CERCLA : 750

EPCRA 302: 353
EPCRA 304: 353
EPCRA 313: 755

European Union

Regulation 1907/2006 (REACH) Hazardouschemicds:
3402

F Number of chemicals controlled were counted in accordance with CAS registration number.
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Table 7. List of tables items contained in each tables used in the Entity-relationship diagram(ERD) DB

Tadename ltems containedin eech tebles
GHS and MSDSitem mapping MSDSitem code’, GHS common dass’
GHSitem code’, GHS dassification code, GHSitem namein Korean, GHSitem namein
GHSClasdfication English, order ssouenceindex, deletion(Yes/No), register, regjsiration date, update person,
Update date
GHS update history identification”, substanceidentification”, GHS dassification code”,
GHSupdatehistory registration sequence number, hazard dlassification category code, registration date, regigter,
update person, update date
GHS Upcite mester GHS update history identification®, substanceidentification”, update(YesNo), requester, request
date, confirmer, confirming dete
GHS update hitory identification”, substanceidentification ¥ , GHS dassification code,
GHS update higory temporary registration sequence number ™, requester, request date, confirmer, confirming date, hazard class
code
hazard dasscode”, GHS dassfication code, substance namein K orean, subdance namein
Hazard category English, order ssquenceindex, ddletion(Yes/No), register, regidration date, update person,
Update dete
Hazard category attribution hezard dass code’, GHS common dass, hazard dass code”, order index
GHS common dasst, hazard dasscode’, GHS item codein Korean, GHSitem codein
Common codetable English, GHSimagefile name, deletion(Yes/No), register, registration date, update person,
update dete
GHS dassification reit substanceidentification”, GHS dlassification code™, registration sequence number”, hazard
dassfication category code, regidtration date, regidter, update date, update person
Substanceidentification”, substance namein Korean, substance namein English, CASNo, UN
Substanceidentification No, EU No, KE No, RTECS No, GHS regigration(YesNo), MSDSregigraion(YesNa), GHS
regidration date, GHS register, M SDS regidtration date, M SDS register
Synonym substanceidentification’, synonym code’, synonym name
substanceidentification’, MSDSitem code’, update('YesNo), registration date, register, update
MSDSfor subdance
date, update person
MSDS update history identification’, substanceidentification’, MSDSitem code, itemno',
MSDS update history dandard phrase code, item detall, regidiration date, regiger, insart No, move date, move, item
deals
_ _ substanceidentification’, MSDSitem code', item no, standard phrase code, item detail,
MSDSitem detall - o . :
regidration date, regidter, insart No, item details
o Substanceidentification”, insart No”, regjstration date, register, MSDS revision contert,
MSDS regidration date management
update(YesNo)
_ law code™, substanceidentification”, deletion(Yes/No), register, registration date, updete person,
Law mapping

Update date, dates
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law code™, upper law code, law name, column name, MSDSitem code, update(Yes/No),

Law mester deetion(Yes/No), regidter, regidtration dete, update person, update date
law code’, UN No', shipping namein Korean, shipping namein English, trangport hazard level,
Information on transport packing leve, fireemergency code, lesk emergency code, update(YesNo), regidration dete,
register, update date, update person
o MSDSitem code’, upper MSDSitem code, MSDSitem No, MSDSitem namein Korean,
MSDSdvisonitem MSDSitem namein English, standard phrase(YesNo), order index
. MSDSitem code', unit code’, unit name, time code, unit uss(Yes/No), register, registration date,
MSDSunt update person, update date, default(YesNo)
Test animd MSDSitem code’, test animal code, test period, source, default(Yes'No)
MSDSitem code', standard phrase code”, Sandard phrase namein Korean, gandard phrase
Standard phrase namein English, order index, registration date, register, update date, update person,
ddetion(YesNo), update(YesNo)
MSDS update hitory identification”, MSDSitem code”, sandard phrase code’, standard
phrase namein Korean, gandard phrase namein English, revised sandard phrasenamein
Standard phrase update

Koreen, revised andard phrase namein English, update(Yes/No), regidter, request date,
confirmer, confirming date

F means identifier for each tables.
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et Aldgolx] AdA o7 2o MDS ] T2
WS Fakakgl om, F ol MSDS 7| 2 AR E o] &3}
SFSHAIE 2] MDSE Abg 0.2 Aot 22 IS s
= 50 % MulA 99S w73 QI tH(The wercs Ltd,
1984; Chemedvisor 1986; 3E Company, 1983; Atrion, 1989).

Qguetol A= MSDS A =7} =419 1996 FHE] Al
ek B AF o]}, 3 eholl MSDS A HE A58
g, o] 9} 72 AH] A= 7luyt}e] CCOHS(Canadds Nationd
Occupationa Hedlth & Safety Resource) 9} &4}t 3 Ejo|t}
(CCOHS, 2008).
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A3A G, Tl A= 271 Akl A Al s MSDS
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2kt sto] GHSE F+%lskar 9lom (OSHA, 2009). #]=¢] 4
& AAE 7)ol A= MSDSDBE A tsto] 7} =2 GHS
oo tf-3-2 4= A EF AH|AE AA|skaL QI tHThewercs
Ltd, 1984; Chemeadvisor 1986; 3E Company, 1983; Atrion, 1989).
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T U3& HolF= 24 F ofufolth ¥k GHS A 7 A1 €]
Skt o (Y 5F-3Hs GHS 53191915, 2005, 2006) 2 =%
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Figure 2. Logical Entity-relationship Diagram(ERD) of DB structure in MSDS Editing program
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Figure 3. MSDS Editing program on the web

A : MSDS DB constructing system in MSDS Editing
program

B : MSDS DB providing system in MSDS Editing
program
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Figure 4. Preparation of labels through MSDS
Editing program

A : Layout for selecting labelling elements

B : The GHS label prepared by MSDS Editing
program
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Table 8. Priority of substances retrieved in the MSDS editing program from January 1st to May 31st, 2009

NO  Nemeof sheances casno NG 6 Nameosibstnoes cAsNo  Numbadt
- retriev - retrievl
1 Touere 108833 476 51 Sodiumnitrite 7632-000 52
2 Bevee 71-432 K7} 52 Ammoniumhydroxide 1336-21-6 51
3 Fomddeyde 50000 R 53 Propyleneglycd methyl - 107982 50
4 Sodium hydroxide 1310732 n 5 Quatz(SO2) 14808-60-7 49
5 Mehad 67-56-1 20 5 Didillates(petroleum), - 64742-650 48
6 Sufuicadd 7664-939 228 56 Trichioromethane 67-66-3 47
7 Ethand 64-17-5 212 57 Hydrogen 1333740 47
8 Acdone 67-64-1 0 58 12-Ethanedia 107-21-1 46
9 Hydrogenchloride 7647010 201 59  Methyl isobutylketore 108-10-1 46
10  2-Propandl 67-63-0 200 60 Sodiumchloride T647-145 46
1 Oxygn T182-84-7 183 61 Boaricadd, cudengurd 10043353 46
12 Xylee 1330-20-7 167 62  Sodium hypochlorite 7681-52-9 45
13 Ammonia T7664-41-7 19 63  Sodiumcabonde 497198 4
14 Niticadd 7697-37-2 115 64 44-(1-Mehylehylidenebis 25068-33-6 44
15  Mehyl ethyl ketone 7893-3 m 65 Argon 7440-37-1 43
16  tet-Butyladohol 75649 108 66 Hydrogenfluoride 7664-39-3 42
17 OdrdodnA 303479 97 67 Sloxanesand Silicones- 63148-62-9 Viv)
18 Cabonblack 1333-864 3 68 Tetramgthylammonium- 75592 4
19 Acdicadd 64-19-7 3 69 Tetracosanoic Adid) 557-59-5 40
20 Nitrogen 7727319 3 70 1-(2-Amingphenyl)ethanone 551-93-9 9
21 Propyleneglycd methyl - 108-65-6 a1 71 1-Butend 71-363 K]
22  Didillates (petroleum), - 64742-54-7 D 72 Trighandamire 102-71-6 9
23 Vinylberzere 10042-5 86 73 Diethyleneglycol - 112-345 K]
24 Cydohexanone 108%-1 8l 74 1,1-dichloro-1-fluoroethane 1717006 K]
25 Titanumdioxide 1346367-7 a0 75 Quifur, predpitated, - 74349 9
26 Tdc(Mg3H2SO3)4) 14807-9%6-6 & 76 Sodumslfae 7757-82-6 K]
27 Led 7439-92-1 73 77 Hexahydrobenzene 110-82-7 3
28 NN-Dimethyiformamide 68-12-2 73 78 Lightgesdline 8006-61-9 3
29 Potassumhydroxide 1310583 72 79  1-Chloro-2,3-epoxypropane 64742-55-8 3
0 Nickd 7440020 70 80 Acgonitriile 7505-8 37
3l Ethyleretrichloride 79016 69 81 Dichloropropylene 78-87-5 37
32 1-Methyl-2-pyrrdidinone 872-50-4 68 82 Acdicanhydride 108-24-7 37
33  Mehylenedhloride 75092 65 83 Zincoxide 1314-13-2 37
3 othophogpharicadd 7664-33-2 &4 8 Guanidinehydrochioride 50:01-1 36
35  nHexae 1043 62 8 Propyleneglycd 57-55-6 36
3% Cabondoxide 124339 61 86 Adcdylene 74-862 36
37 Cddumcabonae 471-341 60 87 N,N-Dimethylactamide 127-195 36
3B Acdicatdethyl eser 141-786 60 88 Magnesumoxide 1309484 36
0 nhutyl acgtate 123864 59 & 7440508 36
40 Glass oxide 65997-17-3 59 0 Aluminiumsalfae 1004301-3 36
41 Phend 108952 57 91 Naphtha(petroleum), - 64742-48-9 36
42  Slicondioxide 7631-869 56 2 Nephthdene 91-20-3 K3)
43  Ethandamine 141-435 56 9B 2-Butoxyethandl 11-762 K3)
44 Hydrogen peroxide T122-841 55 A 26d-tat-butyl-p-crel 128-370 b
45  1,11-Trichloroethene 71:556 53 95 adtivated carbon 7440-44-0 b
46  Sodium bicarbonate 144558 53 9% Potassumnitrate 7757191 b
47  Glyoead 56-81-5 52 97 Ethyleher 60-29-7 K|
48 Didillates(petroleum), - 64742-47-8 52 98 Fomicadd 64-18-6 A
49 LPG, SWEETENED 68476-86-8 52 9 Glutarddehyde 111-30-8 K|
50 Aluminium 7429905 52 100  Copper, phthdocyanine 147-14-8 A
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