ANAESTHETIC GASES SURVEY

BCH THEATRES

BELFAST CITY HOSPTAL

Survey conducted by ]l Chartered Occupational Hygienist
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1. Executive Summary

The Health and Safety Executive (HSE) publish document EH40 Workplace Exposure

limits (WEL's) for substances hazardous to health’. The limits are based on personal

exposure over an eight-hour working day (8-hr TWA) with some substances being
: 15-minute Short Term Exposure Limit (STEL).

tances=that have been assigned a WEL are subject to the requirements of the
aployers to %é/ent or control exposure to hazardous substances. Control is defined
= oalHf the prmcmles of good control practice are applied, (COSHH ACOP,
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Occu§ona%;pos% Limit issued in Denmark, set at 5 parts per million (ppm}),

(8-ho&=time weightegEaverage), taken from a safety data sheet supplied from Zoetis.

Theatres 5, with t

result recorded at 0.131 ppm (or 2.6% of the adapted
limit), the remainde

results were nd to be less than 0.8% of the limit.

Desflurane:
The HSE currently again dges not
desflurane; therefore, for risiGasses
(8-hour time weighted averag
Desflurane was not detected a it of detection on any of the
collected samples, with all results re at less than 5.2% of the adapted limit,
with the procedural use of the gas wasgescribed as%fusnon

orkplace Exposure Limit (WEL), for
urposes, it was decided to adapt 5 ppm

Nitrous Oxide:
The current Workplace Exposure Limit, set by the
Oxide is set at 100 ppm, expressed as an 8-
short-term exposure limit has been assigned.

& Safety Executive for Nitrous
verage (TWA), no

Simulated personal exposure to nitrous oxide in MaifFDPEE& Théalre 5, were both
| &S afety Executive

6% of the WEL),

found to be below the Workplace Exposure Limit, setfy the I%l%

(HSE), with the highest result recorded at 4.6 ppm nifEBiis oxid
expressed as an 8-hours’ time weighted average (TWAE—

Additionally, at the request of the Critical Care Scientist, two longe
test samples were conducted, the results of which gave an av§e of 0.045p
0.061ppm (or 0.05% & 0.06% Of the WEL), these results
extremely low.

m, S@tic leaks
pm&—
as
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Formaldehyde:
The current Workplace Exposure Limit, set by the Health & Safety Executive for

formaldehyde is set at 2.5 mg/m3, expressed as an 8-hours, time weighted average
(TWA) and 2.5 mg/m? short-term exposure limit (STEL).

The highst long term results were recorded at 0.015 mg/m3 formaldehyde (or 0.6%

_=8hoTt term~exposures during decanting of 10% buffered formalin were both found to
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2. Introduction

Following a request from | GG Health & Safety Manager, Belfast
HSC Trust, an occupational hygiene survey was conducted in BCH Theatres on the

14™ 20" 23" of March & 4™ of April 2023, the objective of the survey was to
determime personal exposures to sevoflurane, desflurane, nitrous oxide &

el (sevoflurane & desflurane) were fitted with a 3M, or a Draeger
a g badge, (nitrous oxide), a Thermal desorption tube, (nitrous oxide),

agassive UMEX sampling badge (formaldehyde), which were all located on their

I§s close to.the breathing zone, the positioning, left or right Iapel was agreed with

most li

5
2
<

= WEL TWA
HSE Notation

8 hours 15 min

100 ppm N/Q N/Q
Formaldehyde %.5 mg/m?® | 2.5 mg/m? Carc
Sevoflurane N/Q N/Q N/Q
Desflurane N/Q N/Q

Carc: Capable of causing cancgﬁhr enetic damage.

N/Q: None Quoted

“Sevoflurane is a sweet-smelling, nonsiammable, highly flug

=l led methyl isopropyl
ether used as an inhalational anaesth% nductlon a

intenance of general
and headaches.

sevoflurane; therefore, for risk assessment purgsses,
Occupational Exposure Limit issued in Denmarksse

The HSE currently does not publish a WorkplageeExp osurm%ﬂﬂ), for

The National Institute for Occupational Safety & Hea
Recommended Exposure Limit (REL): Ceiling 2 ppm (
waste anaesthetic gas.
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4. BHSCT Monitoring Matrix

Exposure Monitoring Result %
gainst Exposure Limit
100%+ Exposure Limit Monitoring should be repeated as soon as
the actions highlighted are in place and no
longer than 8 weeks after report is issued.
Monitoring should be repeated following the
completion of highlighted actions and no
longer 6 months after report is issued.
(Further repeat monitoring based on
outcome of the monitoring report results)
Monitoring should be repeated following the
completion of highlighted actions and no
longer than 1 year after report is issued.
(Further repeat monitoring based on
outcome of the monitoring report results)
Monitoring to be repeated every 3
years (on the basis that controls in palace
are maintained and monitored)

Frequency
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5. Results

Badge Weight Sevoflurane Sevoflurane Adapted Result as % Comment
Reference Detected Conc. TWA Limit Value | of adapted
(ngs) (ppm) (ppm) (ppm) limit value

PX20153 <4 <0.075 <0.038 5 <0.8 Sampling
(<lod) commenced at
<4 <0.075 <0.038 5 <0.8 08.45 and ended
(<lod) 13.00 on

14 March 2023

0.075 <0.038 5 <0.8
T, Aaesthetic nurs <0.038 5 <0.8 Sampling
Theatre 5 commenced at
. /acsthetist 0.131 5 2.6 09.00 and ended
Theatre 5 18.00 on
14 March 2023
Suriical scrub nurse, [ PX18750 <0.038 5 <0.8
Theatre 5

PX198 Badg&=<4 pgs
(lod) LimiteEdetecii®h 4 pgs

RPS Report No. 23503072
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Surgical Scrub Nurs

Theatre 7

Report 23-52108
RPS 23-04263

Alsd) Lim etection 3 pgs

Badge Weight Desflurane Desflurane Adapted Result as % Comment
Reference Detected Conc. TWA Limit Value of adapted
(ngs) (ppm) (ppm) (ppm) limit value
PX19065 <3 <0.029 <0.033 5 <0.7 9 hours sample
(<lod) 23 March 2023
<3 <0.029 <0.033 5 <0.7
(<lod)
<5 <0.23 <0.26 5 <52
(<lod) {<lod)
_—=Draeger.ZEontrol Badge <5 ngs
= —flod)&mt of detection 5 pgs

Control Tube 858411 <0.5 pugs
MSLL Report No. 23-51718
(lod) Limit of detection 0.5 pgs

Nitrous Oxide Tube Weight gﬁmus O Nitrous-Oxide Result as % Comment
14" March 2023 Reference Detected == Con of adapted
(ngs) limit value
Simulated Personal Sample 477542-BCH <0.5 <0.6 9 hours sample
(Theatre 5) (<lod)
Simulated Personal Sample 858461-BCH 2.8 9.1 4.6 4 hours sample
(Main DPU Theatre at flow 1
anaesthetic machine)
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Tube Weight Nitrous Oxide Nitrous Oxide WEL Result as % Comment
Reference Detected Conc. TWA {ppm) of WEL
(ngs) (ppm) (ppm)
0.5 0.045 N/A 100 0.05 144 hours sample
0.6 0.061 N/A 100 0.06 128 hours sample

—

Control Tub&H123

MSLL Report No.
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Reference Weight Formaldehyde | Formaldehyde | WEL/STEL | Resultas % Comment
Detected Conc. TWA (mg/m?3) of
(ngs) (mg/m?3) (mg/m3) WEL/STEL

~ M | =51902-006 0.2 0.013 0.015 25 0.6 9 hours sample

;Eatre 6 —n= WEL
ém%mm 0.2 0.013 0.015 25 0.6 9 hours sample

T{Theatre 3) — WEL

— <0.1 <0.23 N/A 2.5 <10 Short term sample
(Decanting 10% b (lod) STEL
HCOH))

rol Bagge:=23-51902-007 <0.1 pgs
MSSE Report 23-51902
it of detection 0.1 ngs
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(Decanting 10% b
HCOH)
DPU

Weight Formaldehyde | Formaldehyde | WEL/STEL | Resultas % Comment
Detected Conc. TWA (mg/m?3) of
(ngs) (mg/m?3) (mg/m3) WEL/STEL
<0.1 <0.013 <0.007 25 <0.3 4.5 hours sample
(lod) WEL
<0.1 <0.23 N/A 25 <10 Short term sample
(lod) STEL

__Control Badge 23-52496-003 <0.1 ugs
=——MSS| Beport Simulated Sample

(|l)Emit of detection 0.1 pgs
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Total Safety Management Report No. VM/2023-11

6. Conclusion & Recommendations
The results obtained on the days of survey were as follows:

Sevoflurane:

ntly does not publish a Workplace Exposure Limit (WEL), for sevoflurane;
sk assessment purposes, it was decided to adapt an Occupational Exposure
(8-hour time weighted average),

al Instit&a for Occupational Safety & Health, NIOSH also publish a
d Expgesure Limit (REL): Ceiling 2 ppm (60 minutes), for halogenated waste

Desfluranes
The HSE garently
desflurane; ¥
time weighte
Desflurane was not
samples, with all regaifs recorded
use of the gas was d&scribed a

Nitrous Oxide:
The current Workplace Expos
is set at 100 ppm, expresse
exposure limit has been assig

=set bydle Health & Safety Executive for Nitrous Oxide

an 8=heurs=lme weighted average (TWA), no short-term

Simulated personal exposure to ide in-Main DPU & Theatre 5, were both found to
be below the Workplace Exposure & Safety Executive (HSE), with the
highest result recorded at 4.6 ppm nitrougsexide (or 4.8% of the WEL), expressed as an 8-
hours’ time weighted average (TWA).

Additionally, at the request of the CriticaECare Scienfist,
samples were conducted, the results of whicEgas
0.05% & 0.06% Of the WEL), these results are best de

ger term, static leak test
0.045 ppm & 0.061ppm (or

ed asextremely low.
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Formaldehyde:
The current Workplace Exposure Limit, set by the Health & Safety Executive for formaldehyde

is set at 2.5 mg/m?, expressed as an 8-hours, time weighted average (TWA) and 2.5 mg/m?
short-term exposure limit (STEL).

The highesEiieng term results were recorded at 0.015 mg/m?® formaldehyde (or 0.6% of the
as an 8-hours’ time weighted average (TWA).

es during decanting of 10% buffered formalin were both found to be below

atory limiEef detection, with both results recorded at less than 10% of the STEL.

s, the BHSCT monitoring protocol, would recommend that air
ed every 3 years.

hartered Safety and
ealth Practitioner
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Appendix | - COSHH ACOP Schedule 2A

Principles of good practice for the control of exposure to substances hazardous
to health

Regulation#)

andeperate processes and activities to minimise emission, release and spread of

ces hazamous to health.

) Takesinto acco§all relevant routes of exposure — inhalation, skin absorption and ingestion
ntrol measures.

| éxpastire by measures that are proportionate to the health risk.

effective and reliable control options which minimise the escape and

1]
©
)
u\IHHNMMH
o
[71]

trol measures, suitable personal protective equipment.

y all elements of control measures for their continuing
effectiveness:

zards and risks from the substances with which
es developed to minimise the risks.

(g) Inform and train giEemployees®n
they work, and the f control

(h) Ensure that the in
and safety.

ntrol measures does not increase the overall risk to health

Further information on the prir?gles o) tice for the control of hazardous substances
can be found in paragrapfs=99-148=and also on HSE's COSHH webpages at

http://www.hse.gov.uk/coshh/
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Appendix Il - Hierarchy of Control

In line with COSHH regulations and the hierarchy of control, workplace exposure should be
prevented by avoiding the use of the hazardous substance.

If this cangBt be done, exposure should be minimised by modifying the process and/or

ELIMINATION Physicaly remove

| ':] ; Change the way peonle work
- e N

Protect the worker with

LEAST Personal Protective Equipment
EFFECTIVE
1. Eliminate. remove a process gEsubstance campletely,
2. Substitution. change chemicals &&d or processes with a less hazardous one,
3. Engineering. provide enclosuresEEV, guarding; ve
4. Administrative procedures, training &=tion, si supervision,
5. PPE. Personal Protective Equipment.
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Appendix llI: Laboratory Certificates of Analysis

Certificate of Analysis

Report No.:

Issue No.:
Dat,

23-03072-1

1
21/03/2023

UKAS

TESTING

Page 17 of 31



Total Safety Management

Customer Re

Customer Ord

Report No. VM/2023-11

PX 19588 FX 22085 PX 18750 PX 19546

Determinand
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1D Date Containers Received Deviating Reason for Deviation

Page 19 of 31



Page 20 of 31



Certificate of Analysis

23-04263-1

1
T8MA2023

Son e B0E e pynive e een
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CERTIFICATE OF ANALYSIS - Rav. 1

fupplement to PS5 reference: 23-50108
Hepont date: 12742025

Curlame

Coslormer pankpck|

Analysls started: $1-01-0003
Anglysis commpleke: 34 04 2323
CONTNTREAR: T

] wcieun appeosal el e Wy
Trie- Remdlin apply G The g lee an regeed

Torlemmacre i

Mc-es. applemni “ar wamolea 00l ard GE2.

Page 1002
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Annlysis of barget anmsthe el Fogm Drpes QRSAS hadpels] by GEIMS |sobmnt rseaptin]

WASEL zample ret | 52104084 b Ee2 ¢l 2t
Coglpener nymmple ral: Drager 1 Cormro Eube
Cumomer sampling teme |[rewn|: Edl -
Mol | LO0 | Aw
] L3 * ~a.0 <50
l—g,l'nl' Lal, N ~L§ -
pET alt. b ~0.23

Mage 2 uld
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CERTIFICATE OF ANALYSIS

MSSL reference: 23-51718
Report date: 29-03-2023

Customer|

Conforming: Yes

Conformance is continge

All opinions and inter

M : MCERTS
ed  {5):Subcontracted

Page lof2

Analysis started: 22-03-2023
Analysis complete: 23-03-2023
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Analysis of nitrous oxide from molecular sieve thermal desorption sampling tube(s} by TD-GC/MS

MSSL sample ref:] 23-51718-001 | 23-51718-002 | 23-51718-003
858461 -
477542 - BCH
BCH/DPUsimula simulated
Customer sample ref:| ted at flow | Control - 858411
N personal
anaesthetic
N theatre 5
machine
Exposure time (min): 240 540

itrous oxide

Units | LOD Acc.

V54 0.9 N 2.8 <0.5
ppm Cale. N 9.1 <0.72
ppm |calc. ™| N 4.6 <0.81

mg/m’| Calc. N 17 <1.3
*| cale.® N

Page 2 of 2
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CERTIFICATE OF ANALYSIS

MSSL reference: 23-51502
Report date: 04-04-2023

Customer:

Analysis started: 23-03-2023
Analysis complete: 30-03-2023
Conforming: Yes

e reproduced except when in full without approval of the laboratory.

relate to the d. Results apply to the samples as received.

Conformance is continge’ accurate informatio by the customer and customer compliance with relevant sample

han rage conditioregERyr to receipt at the laboratory,

All opinions and interp thin this regaekare outside Marchwood's scope of accreditation.

Key:

M : MCERTS
{S): Subcontracted

Page 10of 3
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Analysis of nitrous oxide from molecular sieve thermal desorption sampling tube(s) by TD-GC/MS

MSSL sample ref:| 23-51902-001 23-51902-002 23-51902-003
BCH Control
Customer sample ref: BCH 858459 BCH 838456 Leak ::s::
P | Leak Test Leak Test
1123128
Exposure time (min): 7680 8640 -
Units | LOD Acc.
0.5 N 0.6 0.5 <0.5

ppm Calc. N 0.061 0.045 -
M cale, N 0.98 0.81 -

Y Results are expressed as 8 hr TWA ppm

Page 2 of 3
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CERTIFICATE OF ANAL YSIS

MS5L references 23-202450
Fepod rabe: 19-14-27273

Curlcamer]

Casstomer refeverce:
hnalysls skarbed: 11-04-20273
Analgsis complete: 1204 2323
Coatoe™ming: Yes

Teva el adw luu? wicnm bl sctrut aepeuea of the Loy
Aembscny emsreses ksl ool 1G the e cles as rereeed

sgnheng o des oy dee cusn=er pad opsenar roeepbaere s redpsan: el
s atw mk sl e wnzn Tao el al e labea wary,

(O RR TTEINTccec — S, B e O AR LS LR S-S T TRt L I L

frage st 2
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