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A total of seven site intervention was carried out through 
random selection, encompassing construction site spanning 
both downstream and upstream projects in Malaysia. Major 
issues revolve around ineffective chemical management in 
which chemicals are not being handled correctly, leading to 
chemical non-compliance and a failure to meet regulatory 
standards within the industry. The identified chemical find-
ings include inadequate secondary containment and chem-
ical labelling, unavailability of SDS, poorly designed chemical 
storage, and insufficient emergency preparedness i.e., spill kit, 
eye wash.
To overcome these issues, proposed hierarchical mitigation 
strategies included the following: (1) prioritizing comprehen-
sive training programs for all employees involved in chemical 
management; (2) investing in visual aids and communication 
tools to enhance awareness and understanding of chemical 
management best practices; (3) establishing a systematic ap-
proach to conduct periodic site visits and audits to maintain 
compliance; and (4) implementing competition-based incen-
tives to encourage the adoption of effective chemical manage-
ment practices across projects.
These chemical issues are often underestimated, yet their per-
vasive nature highlights the critical importance of compliance. 
It is imperative to recognize the far-reaching impact of these 
issues and to take proactive measures to ensure compliance, ul-
timately safeguarding the operational efficiency.
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The ever-increasing use of highly potent compounds in the 
pharmaceutical and chemical industries means that contain-
ment strategies need to be put in place. These containment 
strategies are based on several factors, including engineering 
controls. Engineering controls are often used without first 
being tested. These containment tests must be based on strat-
egies with performance objectives. What are the limitations of 
these tests? How should they be organised? The keys to suc-
cessful testing.
Based on the case study of the validation of an active 
pharmaceutical ingredient loading isolator, we will discuss 
the various difficulties involved in setting up tests and the 
keys to success.
The session aims to open discussion on lessons learned and 
case studies, and to raise the need for knowledge sharing be-
tween industries, through the implementation of testing strat-
egies for these engineering controls.
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Introduction: In the USA, home care (HC) aide visits to clients’ 
homes typically involve cleaning and disinfecting (C&D). Some 
ingredients in household C&D products are associated with re-
spiratory illness: sodium hypochlorite (bleach), quaternary am-
monium compounds (QACs), and volatile organic compounds 
(VOCs). This study assessed quantitatively HC aides’ airborne 
exposures during bathroom cleaning using conventional and 
“green” C&D products.
Methodology: Aides performed C&D tasks in a simulated 
residential bathroom constructed in an environmental air 
sampling laboratory. Breathing zone samples were collected 
according to a balanced experimental design; each aide per-
formed two 20-minute cleaning sessions using one of three 
C&D spray products (bleach-based, 1-5% sodium hypo-
chlorite by weight; QACs-based, 0.1 – 1%; and “green,” 0.5% 
thymol).
Results: We completed 169 air sampling sessions with 22 aides. 
VOCs were generated by all products: QACs-based mean total 
VOCs (TVOC) concentration was 1,210 ppb; bleach-based 
mean TVOC 593 ppb; and green TVOC 498 ppb. Seven VOCs 
were quantified above the limit of detection in 50% or more 
of whole air canister samples: acetaldehyde, acetone, chloro-
form, d-limonene, alpha-pinene, ethanol, isopropanol. Only 
the QACs-based product generated QACs: Benzalkonium 
chloride (BAC)12 (6975 ng/m3), BAC14 (2971 ng/m3), BAC16 
(782 ng/m3); the 3 QACs combined (10857 ng/m3). When 
using the bleach-based product, 13 aides (65%) experienced 
peak chlorine exposures above the US OSHA Permissible 
Exposure Limit ceiling limit (1 ppm).
Conclusions: During typical bathroom cleaning with house-
hold C&D products, HC aides can generate airborne expos-
ures that present respiratory health risks. Use of a spray bleach 
product can produce over-exposure to chlorine.
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