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Why does safety matter?




KILLED IN LAB ACCIDENTS Laboratory Safety Institute

"Those who cannot remember the past are condemned to repeat it
— George Santayana
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i Karen Elizabeth Wetterhahn

(1997) The chemical exposure case

Wetterhahn died of mercury poisoning at the age of 48
due to accidental exposure to the extremely toxic organic
mercury compound . Protective
gloves, , in use at the time of the incident provided
insufficient protection, and exposure to only one or two
drops of the dimethylmercury absorbed through the
gloves proved to be fatal after less than a year.
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i Sheharbano Sheri Sangji

(2009) The first criminal case resulting from an academic laboratory accident

Sheharbano Sheri Sangji suffered severe burns
from a fire that occurred on December 29,
2008, when a plastic syringe she was using to
transfer the

from one sealed container to another came
apart, spilling the chemical, and
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i Marie Salomea Sktodowska Curie

(1934) Radiation

The damaging effects of were not
known at the time of her work, which had been carried
out without the safety measures later developed. She
had
, and she stored them in her desk drawer,

remarking on the faint light that the substances gave off
in the dark. Curie was also

while serving as a radiologist in
field hospitals during the First World War.
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i Emilie Jaumain

(2019) Lab-acquired infection

Emilie Jaumain, a 24-year-old scientist
working in the virology and molecular
immunology unit of the French National
Institute of Agricultural Research,

while cleaning a cryostat which
stored the frozen brains of transgenic mice
that
Despite wearing a double pair of
, the forceps cut her skin.
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‘ NEAR MISS vs INCIDENT vs ACCIDENT

Know the Difference to Keep Our Laboratory Safe!

@ NEARMISS INCIDENT \* ACCIDENT

An unplanned event that had the potential An unplanned event that results in minor harm ‘ An unplanned event that results in injury,
to cause harm, but did not. or low-level exposure/damage. illness, property damage, or environmental harm.

Examples in the Laboratory Examples in the Laboratory Examples in the Laboratory
* Dropped a container, but it didn't break * Minor exposure to chemicals (skin or eyes) « Container breaks and causes injury
¢ Spilled chemicals, but no exposure occurred » Cuts or scratches requiring first aid ¢ Chemical exposure requiring medical treatment
* Forgot a step, but caught it in time ¢ Equipment malfunction, but able to continue safely » Serious cuts, burns, or eye injury
¢ Small fire started but extinguished immediately * Minor fire controlled with proper response * Fire or explosion
¢ Near miss with equipment, but no contact » Minor spill contained and cleaned up » Equipment failure causing electrical shock
without outside assistance
Why is it Important? Why is it Importtant? Consequence
A near miss is a “warning sign”. Incidents may seem small, but they can Can cause injury or illness, damage to property,
escalate into serious accidents. disrupt operations, and may lead to legal

R rting it hel t a fut ident.
it s i e Reporting allows us to fix the root cause early. liability.

HOW WE ALL CONTRIBUTE TO A SAFE LABORATORY

Report every event—

Be Aware Report Analyze Learn
Stay alert to risks @ Report Near Miss, Find the root cause Learn from every no matter how small.
and potential Incident, and and implement event to prevent It's how we prevent
hazards. Accident— corrective actions. recurrence.

every time.

the next big one. 0
@ Safety starts with you. ¢ Don'tignoreit. e Reportit. ¢ Let's build a safer laboratory together.

Memorial Wall Hazards & Controls Law & HIRA Workshop



Type of hazards

Jaumain

2

Biological

Bacteria,
viruses,
insects,
plants,
animals,
humans

Sangji

Wetterhahn

Chemical

Depends on
the physical,
chemical,
and toxic
properties

&

Physical

Radiation,
high
exposure to
sunlight, UV,
extreme

temperature,

loud noise

&

Ergonomic

Repetitive

movements,

improper
setup of

workstation,

equipment

Hazards & Controls

Psychological

Shift work,
workload, dealing
with the pubilic,
harassment,
discrimination

Electrical

Loose wiring,
overloaded
circuits, lack
of proper
grounding



«  Hierarchy of Controls

effective

Physically remove
the hazard
Replace
the hazard
/ Isolate people
from the hazard
Change the way
people work

Protect the worker with
Personal Protective Equipment

Least
effective

Image by NIOSH
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National & international safety
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N tional Institute for
Occupational Sa ffi nd Health
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OSHA 45001:2018 “’,’}S@,’;"V
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NFPA Directive 89/391/EEC

Framework Directive for Occupational Safety and Health
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L aw and enforcement
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Hazard Identification and
Risk Assessment Program: HIRA

* NISBUVDUOSIY
* ASDUAqUOVIUUS:DN/TUUS:=91, Aumeauon, Uodauyued

o Uszioulomd (likelihood)
* Us:lbuAusuusv (severity)
* Risk assessment matrix: 3«3 » 5 s:du (l@nlpg - lo1wuDUSUIA)

e LLUDNIVDAONISONUS:=QU
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Likelihood
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Severity
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Severity (Cont.)
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Risk assessment matrix

(Likelihood = Severity)

ADIUSULSVUDVLDUQASTIY (Severity)
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Workshop

The mockup cases




Workshop

* Case 1 Pipetting infectious sample

. ooensm:)amonuwa E. coli O157:H7 (EHEC) tug BSC Class Il metu BSL-2 lab
doslulastiva Usuhas 100-1000 pL NUUJ:]UCI\)']U 1 AU M 3-4 su./5u

« Case 2: Preparing methanol solution

* 10589U methanol 50% Usuntu 100 mL dnsSu mobile phase uov HPLC tu fume
hood AWA 2-3 ASY/FUOA

« Case 3: Changing gas cylinder

. Wagudv He carrier gas dnsSu GC-MS uuna 471 A 2000 pSi uKkDvIASDVIDWURA
~30 m? Js:uwo1NA AWA 1 ASv/1dou WURua 1 Au

Workshop



Case 1. Pipetting infectious sample

amumsnquoawscbaehoﬁﬁufa E. coli O157:H7 (EHEC) tuq BSC Class Il mgtu BSL-2 lab coglu
IastUiJa Jsuias 100-1000 L wdquaoviu 1 au m 3-4 su./5u

Hazard: 3omw — BolsAdolsAs:aundiutiovn 2 (Risk group 2)
lomdsudund: aerosol, splash, sharps, surface contamination

Workshop



Case 1. Pipetting infectious sample

Q Excel sheet "case 1 - Pipetting”

Controls:
Elimination/Substitution: (Ganewus attenuated/non-pathogenic wariild

Engineering: BSC Class Il (Ui chemical fume hood!), 13 aerosol-resistant pipette tip with
filter, NYyDvVIKADAY waste N disinfectant

Administrative: SOP, biosafety training, KFiuQaaceuin, decontaminate BSC nou/navls

PPE: quijo nitrile, lab coat ns:qunn, safety glasses

Workshop



Case 2: Preparing methanol solution

JouNMSou: lq§au methanol 50% Usuitu 100 mL dwmsSu mobile phase uov HPLC tu fume hood
ADWA 2-3 ASu/dUar

Hazard: 1nid — (Q SDS/MSDS)

(1) Wy: nads:zandunalv + matgiduds:=ainm (auoq)
(2) aalw: flash point 11°C (Galwviongouknirkov)

(3) Q@BuNIvFROKUD

Workshop
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Safety Data Sheet (SDS)

Case 2: Preparing methanol solution

www.sigmaaldrich.com

" Version 8.6

ondio Revision Date 05.06.2026

ing to Regulation (EC) No. 1907/2006 Print Date 24.06.2026
GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1

1.2

1.3

1.4

Product identifiers

Product name ¢ Methanol gradient grade for liquid
chromatography LiChrosolv® Reag. Ph
Eur,Reag. ChP

Product Number : 1.06007

Catalogue No. : 106007

Brand : Millipore

Index-No. : 603-001-00-X

REACH No. : 01-2119433307-44-XXXX
CAS-No. : 67-56-1

ied uses of the

or mixture and uses advised against

Identified uses : Reagent for analysis, Analytical and preparative
chromatography, Chemical production

Details of the supplier of the safety data sheet
Company »

Emergency telephone number

Emergency Phone # +(44)-870-8200418 (CHEMTREC (GB))
+(353)-19014670 (CHEMTREC Ireland)

001-803-017-9114 (CHEMTREC India)

*This SDS for user in JP - Not

to the ion of other i
Version 1.1 Revision Date: 2025/02/26

SAFETY DATA SHEET

according to JIS Z 7253:2019

1. PRODUCT AND COMPANY IDENTIFICATION

Product name

Product code

Company

Address

Responsible Department
Telephone

Telefax

E-mail address
Recommended use
Restrictions on use

Methanol [for HPLC Solvent]
M0628

TOKYO CHEMICAL INDUSTRY CO., LTD.
6-15-9 Toshima, Kita-ku, Tokyo 114-0003, Japan
Global Business Department

+81-3-5640-8878

+81-3-5640-8902
globalbusiness@tcichemicals.com

For laboratory research purposes.

Not for drug or household use.

SECT!
2.1

Millipore- 1.06007

ION 2: Hazards identification

Classification of the substance or mixture
Flammable liquids, (Category 2) H225: Highly flammable liquid and vapour.

Acute toxicity, (Category 3) H301: Toxic if swallowed.

Acute toxicity, (Category 3) H331: Toxic if inhaled.

Acute toxicity, (Category 3) H311: Toxic in contact with skin.
Specific target organ toxicity - H370: Causes damage to organs.

single exposure, (Category 1),
Eyes, Central nervous system

The life science business of Merck operates as MilliporeSigma in the US and

Canada

Page 1 of 14

2. HAZARDS IDENTIFICATION
GHS classification of chemical prod
Flammable liquids g
Serious eye damagel/eye irritation :
Reproductive toxicity

Specific target organ toxicity -
single exposure

Specific target organ toxicity -
single exposure

Specific target organ toxicity -
repeated exposure

GHS label elements
Hazard pictograms

Signal Word

Hazard Statements

Precautionary Statements

uct

Category 2
Category 2A
Category 1B

Category 1 (Central nervous system)
Category 3 (Respiratory tract irritation, Narcotic effects)

Category 1 (Central nervous system)

&

Highly flammable liquid and vapor.

Causes serious eye irritation.

May cause respiratory irritation.

May cause drowsiness or dizziness.

May damage fertility or the unbomn child.

Causes damage to organs (Central nervous system).

Causes damage to organs (Central nervous system) through pro-
longed or repeated exposure.

Danger

Prevention:

Obtain special instructions before use.

Do not handle until all safety precautions have been read and under-
stood.

Keep away from heat/ sparks/ open flames/ hot surfaces. No smoking.

Keep container tightly closed.
Ground/bond container and receiving equipment.
Use explosion-proof electrical/ ing/ lighting/

Use only non-sparking tools.

SAFETY DATA SHEET

according to Regulation UK SI 2019/758 and UK SI 2020/1577 as amended

Creation Date 27-Apr-2009 Revision Date 29-Sep-2023 Revision Number 14

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE |

COMPANY/UNDERTAKING
1.1. Product identifier
Product
CatNo. : 325740000; 325740010; 325740025
Synonyms Methyl alcohol
Index No 603-001-00-X
CAS No 67-56-1
EC No 200-659-6
Molecular Formula CH40
REACH registration number 01-2119433307-44

1.2. Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Laboratory chemicals.

Sector of use SU3 - Industrial uses: Uses of substances as such or in preparations at industrial sites

Product category PC21 - Laboratory chemicals

Process categories see SECTION 16 for a complete list of uses for which an exposure scenario is provided as
an annex

Environmental release category ERC1 - Manufacture of substances

ERC2 - Formulation of preparations (mixtures)

ERCA4 - Industrial use of processing aids in processes and products, not becoming part of
articles

ERC8a - Wide dispersive indoor use of processing aids in open systems

SU21 - Consumer uses: Private households (= general public = consumers); PC13 - Fuels.
REACH Annex XVII Restriction - refer to SECTION 15

Uses advised against

1.3. Details of the supplier of the safety data sheet

Company
UK entity/business name
Fisher Scientific UK
Bishop Meadow Road,
Loughborough, Leicestershire LE11 5RG, United Kingdom
EU entity/business name
Thermo Fisher Scientific
Janssen Pharmaceuticalaan 3a, 2440 Geel, Belgium
E-mail address begel.sdsdesk@thermofisher.com
1.4. Emergency telephone number
For information US call: 001-800-227-6701 / Europe call: +32 14 57 52 11
Emergency Number US:001-201-796-7100 / Europe: +32 14 57 52 99
CHEMTREC Tel. No. US:001-800-424-9300 / Europe:001-703-527-3887
SECTION 2: HAZARDS IDENTIFICATION
2.1. Classif of the or mixture
ACR32574
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Case 2: Preparing methanol solution

Q Excel sheet “case 2 - Methanol"

Controls:

Elimination: thmld & pre-mixed mobile phase D1 supplier

Substitution: U1V assay anEJULUu acetonitrile/water 1a (WyUpnd1 wCiLwoLNI + AWLEEYIN
hydrogen cyanide (HCN) na\)c‘ia\)WmSQHLWULCIU)

Engineering: Fume hood A certified, secondary containment, bonding & grounding Wo
oglnUsuicuuin, uen flammable cabinet

Administrative: SOP, "no eating/drinking”, buddy system, 9inauUsuicuuulé:

PPE: oo nitrile (latex n:q — Q Wetterhahn), safety glasses nSo goggles,
lab coat 100% cotton (Il doiAsI:Knaalw)
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Case 3: Changing gas cylinder

aomumsad: Waguao He carrier gas d1Su GC-MS uuna 47L A 2000 psi WKpvLASovaWUA

~30 m? Gs:urwoMA AWD 1 ASV/Iddu WJua 1 Au

Hazards:

MyNMw — aokun ~70 kg aunum / valve Anud>avowolkiJouosda (catastrophic)
ADIWAU — 2000 psi $otdm /D

U10ooN3Llou — He uoondlouoonoinkov (asphyxiation) MS$o19D:tURSU

l§ovav — o valve Walsd
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Case 3: Changing gas cylinder

Q Excel sheet “case 3 - Gas cylinder”

Controls: .
Elimination: 13s:uu centralized gas + pipeline (fvoguanoims) — MyanULdg VUKD VTUIaY

Substitution: Wagu He 1W0u H, generator (lLWdovidav — uciwu fire risk doodothkin)

Engineering: Chain/strap §afdvnds, regulator Nku1:Numy, leak detector, O, monitor
Aawuv, exhaust ventilation, cylinder cart U wheel lock

Administrative: SOP a:léaaqnﬁu (close valve » vent » loosen regulator - d4a4), buddy
system, soo leak A28 soap solution NNASY, USIYNISASIDIDUNDULSUDIU

PPE: Steel-toe shoes, safety glasses with side shield, leather gloves

Workshop



Summary

« Case 1 vs Case 3 p:1KudQd1 "Muoy # 1dyvouin”
« Case 1 mnnuucd controls Asu Svoildgvloe
 Case 3 midoua:Asolc controls vhalwop: Solduvgo
* Severity = 3 Daludd aKSU "DUASIFS:AUFOWLAY"
« Methanol ua: H, wugod
« Severity WWAtuauUQuov Hazard twgvog1olqeud uaunu
Consequence AINQUUDSY
 Hazard 1Ggonuli severity chonuld dunu pathway, USuicu, ua:aoudqdou

* Risk Matrix Tulauon31thN vs TM uoNUA31 1SPADULLATKU
« viudgogoMIa MaaAWLFYVavnDU Ua:duIASNSSDVSU
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Take-home special cases

» Case 1: metabolite identification using the orbitrap mass
spectrometer

« Case 2: volatile compound identification using gas
chromatography-mass spectrometry (GC-MS)
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"Safety is not about protecting the laboratory.
Safety is about making sure everyone goes home in the same condition they arrived.”

— Anonymous
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