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CHEMICAL HEALTH RISK ASSESSMENT OF COMMERCIAL
CHEMICAL DISINFECTANTS FOR HYGIENE PRACTICES AMID
COVID-19 PANDEMIC

NURNAJWA FATINI BINTI ZAMZURI
ABSTRACT

Introduction: Coronavirus disease-2019 (COVID-19), is a novel virus that causes an
infectious disease that spreads through recent coronavirus 2 (SARS-CoV-2) originated
from Wuhan, China. So far, there are no particular pharmaceutical products that
developed to cope with this novel coronavirus. Given this, WHO has suggested
fighting from the infecting coronavirus by practicing appropriate preventive measures
and a healthy lifestyle. Therefore, chemical disinfectant has widely been adopted since
the Covid-19 pandemic as a crucial prevention measure to disinfect the environment
and objects through disinfection. Objective: This study is to determine the consumers’
health risks that arise from the frequent usage of commercial chemical disinfectants
for hygiene practices amid the Covid-19 pandemic. Method: A total of 50 samples of
commercial chemical disinfectants were purchased from an online and physical store
during this pandemic. Next, the health hazards information was gathered from
samples’ labels and Safety Data Sheets. By adopting Manual of Recommended
Practice on Assessment of the Health Risks arising from the use of Chemical
Hazardous to Health at the Workplace (3rd edition), the health hazard was classified
based on ingredients contained in the samples. There are two main routes of exposure
which are inhalation and dermal. For inhalation exposure, the level of risk was
determined based on Risk Rating (RR), while the risk matrix was used for dermal
exposure. Result: This study found that, at least 22 samples had moderate inhalation
health risk, conversely, 36 samples are reported to have moderate dermal health risks
(M2) and 7 samples had high dermal health risks (H1/H2). Conclusion: Disinfection
is one of the effective methods for combating Covid-19 infection especially on
inanimate surfaces. However, frequent and excessive use of these disinfectants may
result in harmful effects on the consumers. It is advised that disinfection activity be
conducted only when it is necessary and consumers need to take extra precautions
when handling these disinfectants.

Keywords: Commercial chemical disinfectants, health hazard, health risk.



PENAKSIRAN RISIKO BAHAN KIMIA KEPADA KESIHATAN
TERHADAP PEMBASMI KUMAN KIMIA KOMERSIAL UNTUK AMALAN
KEBERSIHAN SEMASA PANDEMIK COVID-19

NURNAJWA FATINI BINTI ZAMZURI

ABSTRAK

Pengenalan: Coronavirus-2019 (COVID-19), adalah virus baru yang menyebabkan
penyakit berjangkit yang merebak melalui coronavirus 2 (SARS-CoV-2) yang berasal
dari Wuhan, China. Sehingga kini, tidak ada produk farmasi tertentu yang dihasilkan
untuk mengatasi virus ini. Oleh itu, WHO telah menyarankan agar memerangi
koronavirus dengan mengamalkan langkah pencegahan yang sesuai dan gaya hidup
yang sihat. Oleh hal yang demikian, disinfektan kimia telah banyak digunakan sejak
pandemik Covid-19 sebagai langkah pencegahan penting untuk membasmi kuman
persekitaran dan objek melalui pembasmian kuman. Objektif: Kajian ini adalah untuk
mengetahui risiko kesihatan pengguna yang terhasil daripada penggunaan disinfektan
kimia komersial yang kerap sebagai amalan kebersihan semasa pandemik Covid-19.
Kaedah: Sebanyak 50 sampel disinfektan kimia komersial dibeli dari kedai dalam
talian dan fizikal semasa wabak ini. Seterusnya, beberapa maklumat asas berkaitan
hazad terhadap kesihatan dikumpulkan dari label sampel dan Helaian Data
Keselamatan, SDS. Dengan mengadoptasikan Manual Amalan yang Disarankan pada
Penilaian Risiko Kesihatan yang timbul dari Penggunaan Bahan Kimia Berbahaya
kepada Kesihatan di Tempat Kerja (edisi ke-3), hazad terhadap kesihatan
diklasifikasikan berdasarkan bahan-bahan yang terdapat dalam sampel. Terdapat dua
laluan pendedahan utama iaitu pernafasan dan penyerapan pada kulit. Untuk
pernafasan, tahap risiko ditentukan berdasarkan penilaian risiko (RR Rating),
manakala matriks risiko (Risk Matrix) digunakan untuk penyerapan pada kulit.
Keputusan: Kajian ini mendapati bahawa, sekurang-kurangnya 22 sampel
mempunyai risiko kesihatan pernafasan tahap sederhana, sebaliknya, 36 sampel
dilaporkan mempunyai risiko kesihatan kulit sederhana (M2) dan 7 sampel
mempunyai risiko kesihatan kulit yang tinggi (H1 / H2). Kesimpulan: Pembasmian
kuman adalah salah satu kaedah berkesan untuk memerangi jangkitan Covid-19
terutama pada permukaan yang tidak bernyawa. Walau bagaimanapun, penggunaan
disinfektan ini secara kerap dan berlebihan boleh mengakibatkan kesan buruk terhadap
kesihatan pengguna. Adalah dinasihatkan agar aktiviti pembasmian kuman dilakukan
hanya apabila diperlukan dan pengguna perlu mengambil langkah berjaga-jaga ketika
mengendalikan disinfektan ini.

Kata kunci: disinfektan kimia komersial, hazad kesihatan, risiko kesihatan.
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CHAPTER 1
INTRODUCTION

1.1 Study Background

Coronavirus disease-2019 (COVID-19), is a novel virus that causes an
infectious disease spreads through recent coronavirus 2 (SARS-CoV-2) originated
from Wuhan, China (Huang et al., 2020) This virus is spread primarily through
respiratory droplets and close contact (Rai et al., 2020). The common symptom of this
disease is characterized by dry cough, fever, pneumonia, and body pain.
Epidemiological studies showed a high rate of Covid-19 mortality especially among
high-risk populations such as older people particularly in males and
immunocompromised individuals or those who are having the chronic disease (Li et
al., 2020). The World Health Organization (WHO) has declared COVID-19 as a
pandemic since March 2020. Until June 25, 2020 there are 9,110,186 confirmed
infectious cases with 473,061 deaths recorded across 216 countries (WHO, 2020). So
far, there is no particular pharmaceutical products or vaccine that developed to cope
with this novel coronavirus. In view of this, WHO has suggested to fight and stay safe
from infecting coronavirus by practicing appropriate preventive measures and a

healthy lifestyle (WHO, 2020).

Disinfection is a process involving the usage of the chemical agent to remove
pathogen microbes that can be found on inanimate objects. (Rai et al., 2020).
Therefore, chemical disinfectant has widely been adopted since Covid-19 pandemic as
a crucial prevention measure to sanitize the environment and objects through
disinfection. Despite its role in minimizing virus transmission and prevent cross-
contamination, there are a lot of myths and misconceptions spreading on social media

on the proper usage of chemical disinfectants in the public. For instance, past study

1



suggested that the inappropriate and unsafe use of these disinfectants will cause
harmful health effects to consumers (Yari et al., 2020). The health effects could range
from acute to chronic conditions which vary from irritation to skin/eye, to drowsiness,
dizziness, and might cause nervous system dysfunction, permanent blindness,

convulsion, and paralysis (CDC, 2020)

1.2 Problem Statement

Since surface disinfection is one of the methods recommended by the WHO to
combat the transmission of the COVID-19 virus (Li et al., 2020), consumers are eager
to protect themselves from being infected with the Covid-19 virus with this approach.
According to a recent report by The Freedonia Company, the sales of surface
disinfectant wipes are expected to jump 17 percent to hit $470 million from 2019 to
2020 (Schmidt, 2020). On the other hand, Dettol had a 20 times increase in sales
recorded in Shopee Official Store. Apart from that, disinfectant sprays, antiseptic fluid,
and hand sanitizers also emerging as the best-selling products listed on ShopBack

(New Straits Times, 2020).

United Kingdom Poison Centers received 45,550 exposure calls related to
cleaners (28,158) and disinfectants (17,392) between January and March 2020,
reflecting an average rise of 20.4 percent to 16.4 percent from January to March 2019
(37,822) and January to March 2018 (39,122) (C et al., 2020). Even though chemical
disinfectants do not apply directly to the human body, the nature of disinfecting
activity causing them to fall under the high risks exposure among the chemical

handlers as well as the consumers. Skin contact, in particular, on the disinfected



surface can induce hazardous skin reactions like irritation, inflammation, and burning

in severe conditions (Goh et al., 2020).

The example of frequently used compounds in chemical disinfectants includes
sodium hypochlorite, hydrogen peroxide, alcohol, and glutaraldehyde. All of these
compounds are proven to have been linked with an increase of health risk to consumers
when they are used regularly, such as chronic obstructive pulmonary disease (COPD),
asthma, and eye irritation) (Rai et al., 2020). For instance, a recent study (Meeker,
2020) showed that frequent exposure to quaternary ammonium compound (quats) and
sodium hypochlorite (bleach) contains in the commercial chemical disinfectant has
been related to an elevated risk of COPD of between 24% and 32%. They also lead to
inadequate indoor air quality that can exacerbate children’s asthma. In fact, quats have

also found to potentially cause complications in men with fertility (Meeker, 2020).



1.3 Justification of Study

Since the Covid-19 pandemic, WHO has suggested performing disinfection
activities as a means to minimize the risk of Covid-19 virus contamination especially
in the non-healthcare setting (e.g. home, office, schools, and restaurant) (WHO, 2020).
Other recognized institutions, such as the Center of Disease Control (CDC) (CDC,
2020) also advise the consumer to practice routine cleaning using Environmental
Protection Agency EPA- registered disinfectants on frequently touched surfaces (e.g.
tables, door handles, light switches, handles, desks, toilet, faucets, sinks, and
electronics) (CDC, 2020). Therefore, it is important for the consumer must to
understand the background of the disinfectants which they are exposed to in their daily
routine and the potential health risks that one’s likely to poses from short-term and

long-term exposure to these chemicals.

In Malaysia, the Guideline for the Registration Surface Disinfectants, 2020 and
Regulation on Classification, Labelling and Safety Data Sheets of Hazardous
Chemicals, 2013 are readily available in Malaysia, but still many chemical
disinfectants found in the market do not comply to this. Thus, this study is important
as it investigates the current status of chemical disinfectant in the market and
understand its background of chemical health risks. Next, based on the background
ingredients of chemical disinfectants, route of exposure, and exposure levels, this study
is conducted to provide the baseline of the potential health risk that may arise from the
frequent usage of commercial chemical disinfectants. Moreover, these baseline data
will be used to communicate the potential health risks arising from the use of chemical
disinfectants during the Covid-19 pandemic and recommend further appropriate

control measures to reduce the health risks.



1.4 Research Question

1) What are the chemical ingredients contained in the commercial chemical

disinfectants?

2) What is the health hazards of ingredients contained in the commercial chemical

disinfectants?

3) What are the potential routes of exposure of commercial chemical disinfectants

to consumers?

4) What is the level of health risks potentially arising from the usage of

commercial chemical disinfectants?

1.5  Research Objective

1.5.1 General Objective

To determine the health risk based on the ingredients listed on the commercial

chemical disinfectants for hygiene practices amid the Covid-19 pandemic.



1.5.2 Specific Objectives

1) To examine the background ingredients of the commercial chemical

disinfectants.

2) To classify the health hazards of chemical ingredients contained in the

commercial chemical disinfectants.

3) Toassess the possible routes to exposure of commercial chemical disinfectants.

4) To determine the level of health risks potentially arising from the usage of

commercial chemical disinfectants.

1.6 Research Hypothesis

It is hypothesized that most chemical disinfectant contains levels of chemical
health hazards and potential health risks to the consumers considering their route of

exposure, and the frequency and duration of usage.

1.7  Conceptual Framework

Figure 1.0 below describes the conceptual background of the research entitles
“Chemical Health Risk Assessment of Commercial Chemical Disinfectant for Hygiene
Practices amid COVID-19 Pandemic”. The yellow box shows the different types of
commercial disinfectants that are widely used at commercial levels as disinfecting
measures. (NPIC, 2020). In general, there are seven main types of chemical

disinfectants frequently used by consumers which are alcohol-based, peroxide-based,



phenol-based, quaternary ammonium compounds (QACs), chlorine compound,

aldehydes, and iodophores (Al-Sayah, 2020)

The independent variable is the health hazard classification based on the
chemical ingredients listed on the label of disinfectant used by the consumers. Besides,
information such as the route of exposure, magnitude, and degree of exposure was
taken into account based on the background data obtained from Safety Data Sheet
(SDS) and ICOP. The dependent variable that presented in the blue box is to indicate
the potential health risks from exposure to chemical disinfectants. Determination of
risk levels was divided into three categories; low risk, moderate risk, and high risk.
After determining the risk level, the control measure would be suggested at the end of
this study to reduce the potential health risks from exposing to this commercial

chemical disinfectant among the consumers.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Coronavirus disease 19 (COVID-19) is a communicable disease that can be
transmitted from one person to another. It is originated from Wuhan, China and has
spread around the world (Al-Sayah, 2020). The epidemic started in the Hunan seafood
market in the city of Wuhan, China. It sold exotics live animals such as bats, frogs,
snakes, birds, marmots and rabbits. (Al-Sayah, 2020). The common symptom of this
virus infection are cold, dry cough, fever, shortness of breath and other respiratory
problems. An infected person also might be having serious symptom (e.g. severe acute

respiratory syndrome, organ failure and death (Al-Sayah, 2020)

On 11" March 2020, the WHO formally declared it a pandemic and recommended
taking preventive steps and practice healthy lifestyles to battle and remain safe from
Covid-19. Furthermore, WHO advised community to practice good standards of
personal hygiene by regularly washing their hands with soap for a minimum of 20
second or using disinfectants that can deactivate and destroy the virus and remove its

infectivity to reduce the chances of infection (WHO, 2020).



2.2 The Usage of Chemical Disinfectants amid Covid-19 Pandemic

The recent widespread of Covid-19 virus worldwide has spurred mass attempts by
states, municipal councils and public health agencies to conduct disinfection programs
in public buildings and community-shared spaces (Al-Sayah, 2020). Multi-user items
(e.g. shopping carts, elevator keys, door knobs, etc.) are considered high-risk areas for
virus spread and thus require constant sterilization with appropriate use of chemical
disinfectant (Al-Sayah, 2020). The Covid-19 virus can remain contagious on animate
surfaces and serve as a source of infection during a period from 2 hours to 9 days with
various types of materials (e.g. metal, wood and paper) (Kampf et al., 2020). However,
the survival time of this virus depends on types of surface materials, relative humidity,
temperature, and the virus strain (WHO, 2020). This is why surface disinfection
provides enhanced protection to control the dissemination of SARS-CoV from

inanimate surfaces (Rabenau et al., 2005)

Many type of the chemical disinfectants have been produced and sold during the
Covid-19 pandemic. In general, there are seven main types of chemical disinfectants
frequently used by consumers which are alcohol-based, peroxide-based, phenol-based,
quaternary ammonium compounds (QACs), chlorine compound, aldehydes and
iodophores (Al-Sayah, 2020). The alcohol-based disinfectants (ethanol, propan-2-ol,
propan-1-ol) can be used to reduce virus infectivity at 70-80 percent concentrations of
enveloped viruses such as Covid-19, with one minute exposure period (European
Centre for Disease Prevention and Control, 2020). A study reported that the
contaminated surfaces can be disinfected within a minute using common chemical
disinfection methods and procedures with 62—71 percent of ethanol (Khan & Yadav,

2020).
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Indeed, some factors must be considered before the selection of commercial
chemical disinfectant which is the efficacy against Covid-19, safety profile,
practicality (e.g. ease to use, surface compatibility), availability and cost (Tyan et al.,
2020). The disinfection activity should be done at least once a day in an occupied
space. The frequency of disinfection should be considered based on the occupancy and
usage requirements (Washington, 2020). This is because over exposure and improper
use of chemical disinfectants may lead to harmful effects on consumer’s health (Yari

et al., 2020)

2.3 The Chemical Health Hazard of Chemical Disinfectants

The information on the chemical health hazard of chemical disinfectants can be
obtained from the ingredients which are usually stated on the products’ label (3M
Commercial Solution, 2014). Besides, the detailed information on hazard
communication also can be identified from the Safety Data Sheet (SDS) and Materials
Safety Data Sheets (MSDS) which contain information on chemical name, CAS no,
classification code, hazard code (H-code) signal words and hazard pictogram
(Department of Occupational Safety and Health Malaysia, 2014). All this information
is located in Section 2 of SDS. It provides details on the hazard of the chemical and
the likely consequences and symptoms when using them. This will aid in the

estimation and assessment of the health risk to consumers (Health and Risk, 2018).

According to OSH (USECHH) Regulation 2000, any chemical posing a health
hazard is called a hazardous chemical. Based on the, SDS the common chemical and
physical hazard statement contain in the ingredients of commercial chemical

disinfectants are flammable liquid and vapor, harmful in contact with skin or if inhaled,

11



may be harmful if swallowed, causes severe skin burns and eye damage, may cause

respiratory irritation, etc. (CDC, 2020).

A common chemical disinfectant that widely used is made up of sodium
hypochlorite. The recommended concentration of usage is 0.1 percent or 1,000 parts
per million (Samara et al., 2020). Besides, alcohol may also be used for surface
disinfection at 70 to 90 percent strength. However, it can cause acute health hazard to
consumers (e.g. skin and eye inflammation, irritation to the respiratory tract, and
asthma) (WHO, 2020). However, certain chemicals can be retained in our bodies for
a long time when we are exposed to small concentrations continuously. After a few
years later, these persistent chemicals can cause chronic effect such as cancer and

asthma (Leonard et al., 2013)

12



2.4 The Route of Exposure of Chemical Disinfectants

Humans are exposed to chemical disinfectants during and post disinfection
activities. They can inhale the disinfectant into the lungs. Inhalation was the main route
of exposure, which rose significantly by 35.3 percent over the first few months of the
COVID-19 pandemic (Chang et al., 2020). Besides, consumers also absorb the
chemical disinfectant via dermal absorption through the epidermis layer on the skin.
Then, they will eventually enter the blood circulatory system and cause an acute and
toxic effect. However, the exposure time can be reduced by washing hands regularly

with soap (Li et al., 2020).

Chemical disinfectants also can enter consumers’ bodies by ingestion. It happens
when they accidentally touching or rubbing the disinfected surface or area (surface-to-
hand transfer). Then, further transmission can occur when they having subsequent
mouthing, licking, or biting of hands that contain the chemical hazardous to health
(hand-to-mouth transfer). Direct mouthing of disinfected items such as toys often
results in oral absorption of chemical disinfectants (object-to-mouth transfer). For
babies and toddlers, such mouthing-mediated exposure may be of greater concern

when they mouth almost all while exploring the setting (Li et al., 2020).

13



25 The Chemical Health Risk of Chemical Disinfectants

The adverse health impact poses by the frequent use of chemical disinfectant can
be categorized into acute adverse reactions and chronic health effects (Tina, 2020).
Acute reactions can be the result of disinfectants being misused and overused while

chronic health effects may be due to long-term exposure.

2.5.1 Acute Health Effect

The National Poison Data System has recorded a significant rise in cases of
disinfection poisoning during the latest COVID-19 pandemic. Cases linked to
exposure to poisoning found that chlorine products (62.1%) accounted for the highest
amount of poisoning before and after COVID-19, followed by non-alcohol
disinfectants (36.7%) and hand sanitizers (367%) (Samara et al., 2020). Exposures in
children aged 5 years and above were correlated with a significant percentage of total

cases (Chang et al., 2020)

The National Poison Data System also reported an adult woman experienced
breathing difficulties, coughing, and wheezing when accidentally smell chlorine gases
from the disinfectants. Then, she was taken by ambulance to the emergency room (ED)
and was noted to have moderate hypoxemia and end-expiratory wheezing (Chang et
al., 2020). This is because the chemical reaction between sodium hypochlorite (active
ingredients contained in the chemical disinfectants) with ammonia will produce
chloramine gases. This gas can cause symptoms such as cough, shortness of breath,
chest pain, wheezing, nausea, watery eyes, inflammation of the mouth, nose and eyes,

and lung pneumonia (Tina, 2020)
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A few individuals also had reported using the chemical disinfectants for
washing their food products and applied them to their skin. These kind of behavior are
very dangerous and can cause severe health problems such as permanent blindness,
seizures, coma and permanent injury to the nervous system or death (Rai et al., 2020).
Besides, chemical disinfectants are very hard on the skin and can cause skin, eyes, and
other body parts to get irritated. It is also reported that ingestion of the disinfectants
can causes hypernatremia, hypochloraemia, acute respiratory distress syndrome
(ARDS) and lung injury. (Rai et al., 2020) Besides, exposure to chemical disinfectants
has also been reported to cause mucosal erosion, gastrointestinal inflammation, ear,
nose, and throat lesions, and symptoms of asthma. Glutaraldehyde and ethylene oxide

also has been proved to cause serious lung disease (Dumas et al., 2019).

2.5.2 Chronic Health Effect

In fact, chemical residues that are left on a disinfected surface will become
airborne which can be inhaled into the lungs. It also can cause poor indoor air quality
with consequences for asthmatic and allergic especially for susceptible individuals
(Rai et al., 2020). These residues include chemicals that may contribute to tumors,
reproductive disorders, respiratory ailments, impairment of the central nervous system
(CNS), oxidative damage and other chronic health effects. On the other hand,
quaternary ammonium disinfectants (Quats) have been found to cause fertility in male
and female reproductive systems (Melin et al., 2016). Also, chlorine-based
disinfectants could have a chemicals reaction with nitrogen and form chloramine or N-
nitrosodi-methylamine. This compound was identified as carcinogenic to humans (Rai

et al., 2020). Besides, epidemiological research has reported that there is a statistically
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strong association between prenatal exposure to domestic chemical products and

chronic wheezing in young children up to the age of 3.5 years (Rabenau et al., 2005).

2.6 Chemical Health Risk Assessment as the Tools of Estimating Potential

Health Risks of Chemical Disinfectants to Consumers

Manual of Recommended Practice on Assessment of the Health Risks Arising
from the Use of Chemicals Hazardous to Health at Workplace 2017 provides a
standard procedure to perform a complete assessment by using a Chemical Health Risk
Assessment method (CHRA Manual, 3rd ed, 2017). This method can be used as a tool
for estimating the potential health risks of chemical disinfectants to consumers as it
helps to identify the potential hazards posed by each chemical hazardous to health,
CHTH. Next, this method can evaluate the degree of exposure of consumers to the
hazardous chemicals contains in the disinfectants either through inhalation, dermal, or
ingestion. It also provides information on the frequency and duration of chemical
hazardous to health exposure to the consumers. So, the evaluation of risk level for
dermal and inhalation exposure can be determined based on the hazardous exposure
details and risk rating are derived from hazard rating and exposure rating. Therefore,
the decisions on appropriate control measures and evaluation of the steps to be taken
to minimize or mitigate the health risks of the chemical disinfectants can be done

(CHRA Manual, 3rd ed, 2017).
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CHAPTER 3
METHODOLOGY
3.1  Variables of the Study

1) Independent variable: The health hazard of the commercial chemical

disinfectant and exposure level while handling the chemical disinfectants.

2) Dependent variables: The level of health risk arising from the frequent usage

of commercial chemical disinfectant during the Covid-19 pandemic.

3.2 Study Design

A descriptive study was used to determine the potential health risk of commercial
chemical disinfectants due to their chemical composition used and their exposure
levels by consumers amid the Covid-19 pandemic. This study was designed based on
the (1) Industry Code of Practice (ICOP) on Chemicals Classification and Hazard
Communication 2014 and (2) Manual of Recommended Practice on Assessment of the
Health Risks Arising from the Use of Chemicals Hazardous to Health at Workplace
2017, due to its suitability to estimate the outcome of chemical health risk of
commercial chemical disinfectant during Covid-19 pandemic (Department of

Occupational Safety and Health Malaysia, 2014)
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3.3 Sampling Method

Non-probability sampling whereby convenience sampling was applied to select the
commercial chemical disinfectants based on the inclusion and exclusion criteria (Refer
Section 3.5) to obtain the desired information required to assess the chemical health

risks.

3.4  Sample Size Estimation

According to Delice, 2001 the sample size required for descriptive study design
should not be less than 30. Moreover, a sample size between 30 to 500 at a 5% of
confidence level is generally sufficient for the descriptive research study. Plus, the
decision on the size should reflect the quality of the sample in this wide interval
(Delice, 2001). Therefore, a total of 50 types of commercial chemical disinfectants
were purchased from various types of vendors sold in Malaysia’s market throughout
the pandemic period. 25 samples were purchased from an online shop whilst the
remaining was purchased from physical stores such as drugstore, grocery store,

pharmacy or any convenience store.

3.5 Inclusion and Exclusion Criteria

The inclusion and exclusion criteria have been considered for the selection of
commercial chemical disinfectants used in this study. Table 3.1 below shows the

inclusion and exclusion criteria include for this study.
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Table 3.1: Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

1) Commercial chemical

2)

3)

4)

disinfectants that contain

ingredients label on the

packaging.

Type of chemical

disinfectants:

Alcohol-based
Peroxide-based
Phenol-based
Quaternary
ammonium
compounds (QACs)
Chlorine compound
Aldehydes

lodophores

Local and imported chemical

disinfectants sold in

Malaysia.

Size of chemical

disinfectants included from

travel size (30mL) until

large size (500mL)

1) Commercial chemical
disinfectants that do not
contain ingredients label on

the packaging.
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3.6 Materials and Instrumentation

Materials and instrumentations used included a Manual of Recommended Practice
on Assessment of the Health Risks Arising from the Use of Chemicals Hazardous to
Health at Workplace 2017 to adopt the CHRA method as a tool for this study. Form B
(Refer Appendix 1) was used to assess the chemical hazardous to health while Form
C (Refer Appendix 2) was used to determine the exposure level of chemical
disinfectants in this study. Moreover, the Industry Code of Practice (ICOP) on
Chemicals Classification and Hazard Communication 2014 was used to assess the
health hazard classification of the chemical disinfectants. For the chemical ingredients
that were not listed in ICOP, PubChem which is the world's largest website for free
collection of chemical databases was used to assess the health hazard classification of
the disinfectants. They were assessed from its safety label or Safety Data Sheet (SDS)
to gather some information required for the chemical health risk assessment. The
information includes the list of ingredients, the volume of the products, the usage

direction, H- codes, hazard statement, and pictogram.

3.7 Data Collection

The type of data collection in this study is secondary data collection. A total of 50
samples of commercial chemical disinfectants were purchased based on inclusion and
exclusion criteria. 25 samples of them were purchased from various types of physical
stores (pharmacies, drug stores, etc.) whilst the remaining were purchased from the
online shop (Shopee, Lazada, Mudah.my, etc.). The source of the information was
gathered from documents and records (e.g. from the label and SDS) of the chemical

disinfectants. The brand and logo of the product were not disclosed in this study due
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to copyright issues, instead only stated whether the product is manufactured locally or

imported.

3.8  Quality Assurance

Quality Assurance was considered to ensure the quality of this study so that it is
valid and reliable for result generalization. The methodology of this study is based on
the method adopted from the CHRA manual (CHRA Manual, 3rd ed. 2017). All the
procedures conducted in this study were monitored and endorsed by the competent

CHRA assessor.
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3.9  Methodology and Procedure
3.9.1 Examine the Background and Ingredients of the Commercial Chemical Disinfectants

There are 50 samples of commercial chemical disinfectants that were purchased from various types of vendors that are sold in the
Malaysia market during the Covid-19 pandemic based on the inclusion and exclusion criteria that have been decided. The vendors include
physical stores (Pharmacies, drug stores, groceries, etc.) and e-commerce platforms such as Shopee, Lazada, Mudah.my, etc. Then, some
information was gathered from chemical disinfectants’ labels and SDS to examine the background and ingredients of the disinfectants.

The information gathered was recorded in Table 3.2: The Baseline Information of Chemical Disinfectants.

Table 3.2: The Baseline Information of Chemical Disinfectants.

Type of shop
purchased
(pharmacies, drug
store, grocery
shop,online shop)

No.

Product Name
Manufacturer
Price range
(RM)
SDS Provided
(Y/N)
Ingredients
Volume of
product
Physical
properties
(gel, liquid,
gas)
Usage
Direction
Hazard
Statement
Pictogram
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3.9.2 Examine the Health Hazard Classification of Ingredients Contained in Chemical Disinfectants

After some information has been recorded in Table 3.2, then the health hazard classification of ingredients contained in chemical
disinfectant was analyzed. In order to determine the health hazard classification, we referred to the Industry Code of Practice (ICOP) on
Chemicals Classification and Hazard Communication, 2014, PubChem website (PubChem, 2021) and the Manual of Recommended
Practice on Assessment of the Health Risks Arising from the Use of Chemicals Hazardous to Health at Workplace, 2017. The Chemicals
Hazardous to Health (CHTH) were identified based on ICOP 2014 and the information of CHTH was recorded in Table 3.3: Hazard
Rating of Chemical Disinfectants which is adopted from Form B: List of CHTH (Refer Appendix 1), Manual of Recommended Practice

on Assessment of the Health Risks Arising from the Use of Chemicals Hazardous to Health at Workplace, 2017 (CHRA Manual, 2017).
Table 3.3: Hazard Rating of Chemical Disinfectants

No Name of the Hazardous Hazard H- Source of HR Dermal Ingestion
product Ingredient classification =~ code information (Y/N) (Y/N)
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For the route of exposure through inhalation, the degree of hazard was rated on
a scale of 1 to 5. Rating of 1 implying the least adverse health effects and rating 5
implying the most severe adverse health effect of the CHTH. The hazard rating (HR)
was used to prioritize hazards based on the potential health effect of the CHTH. To
determine HR, Table 3.4: Hazard Rating for Inhalation Exposure Based on Health
Effect, Hazard Classification, H-Code and Acute Toxicity Data was referred to
complete the Table 3.3: Hazard Rating of Chemical Disinfectants. Among the listed

HR assigned, the highest HR for the CHTH was selected.

Table 3.4: Hazard Rating for Inhalation Exposure Based on Health Effect,

Hazard Classification, H-Code and Acute Toxicity Data

Severe irreversible

category 1A

effects (e.g. central H350i
nervous system

effects, kidney

necrosis, liver

lesions, anaemia or | Mutagenicity H340

paralysis) after a
single exposure;

category 1A

24

HR Health Effects Hazard H-code Acute
Classification toxicity
5 Injury of sufficient | Acute toxicity H330 LCs0<0.5
severity to threaten | category 1 mg/I
life by single (inhalation) (vapours)
exposure;
LCs0 <100
Causing fatality at ppmV (gases)
low doses or
concentration; LCs0 < 0.05
Carcinogenicity H350, mg/l

(dusts/mists)




Known to have Reproductive H360,
carcinogenic toxicity category
potential for 1A H360D,
humans; H360F
Known to induce
heritable mutations H360FD,
in the germ cells of H360Ed
humans; ;
H360Df
Known human 360
reproductive
oLt Specific target H370
organ toxicity —
single exposure
category 1
Injury of sufficient | Acute toxicity H330 0.5<LCs <
severity to cause category 2 2.0 mg/I
permanent (inhalation) (vapours)
impairment,
disfigurement or 100 < LCso <
irreversible change 500 ppmV
from single or _ . (gases)
repeated exposure; | Carcinogenicity H350,
category 1B _ 0.05<LCs <
Very serious H350i | 0.5 mg/l
physical or health (dusts/mists)
impairment by
repeated or -
. | Mutagenicity H340
prolonged exposure; category 1B
Serious damage to
target organ from _
single exposure Reproductive H360,
toxicity category
Presumed to have 1B H360D,
carcinogenic
potential for H360F,
humans; H360FD
Chemicals which
H360Fd,
should be regarded
as if they induce H360Df

heritable mutations
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in the germ cells of

humans; Effects on or via H362
lactation
Presumed human
reproductive
toxicant. Specific target H372
organ toxicity —
repeated exposure
category 1
Respiratory H334
sensitisation
category 1
Serious damage Acute toxicity H331 2<LCs<10
organ from single or | category 3 mg/I
repeated exposure; | (inhalation) (vapours)
Toxic effects after 500 < LCso <
exposure; 2500 ppmV
(gases)
Suspected human i .
carcinogens; Carcinogenicity H351 0.5<LCs <
category 2 1 mgl/I
Chemicals which (dusts/mists)
cause concern for
humans owing to
the possib.ility that Mutagenicity H341
they may induce category 2
heritable mutations
in the germ cells of
humans;
Suspected human Reproductive H361,
reproductive toxicity category 2
toxicant; H361f,
Effect to respiratory H361d,
tract after single
H361fd

exposure
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Specific target H373
organ toxicity —
repeated exposure
category 2
Specific target H335
organ toxicity —
single exposure
category 3
(respiratory tract
irritation)
Reversible effects, Acute toxicity H332 10 < LCsp <
not severe enough to | category 4 20 mg/I
cause serious health | (inhalation) (vapours)
impairment;
i 2500 < LCsp
Changes readily Specific tgr_get H336 < 20000
reversible once organ toxicity — ppmV (gases)
exposure ceases. single exposure
category 3 1<LCs<5
Harmful effects (narcotic effect) mg/|
after exposure (dusts/mists)
Minimal adverse Chemical not H333 LCso> 20
health effects otherwise mg/I
classified (vapours)
LCso > 20000
ppmV (gases)
LCso > 5 mg/I

(dusts/mists)

Human Resources Malaysia, 2017.
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Note. Adapted from Manual of Recommended Practice on Assessment of the Health
Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3™
Edition (p.29), by Department of Occupational Safety and Health, Ministry of




Degree of hazard for dermal exposure was categorized by the effect of

chemicals to dermal (skin and eyes). Health effect of chemicals by dermal exposure

could be categorized based on the hazardous properties as irritation, corrosion,

sensitization or skin-absorption and other properties (refer Table 3.4: Hazardous

Properties Relevant to Dermal Exposure)

Table 3.5: Hazardous Properties Relevant to Dermal Exposure

damaging effect on skin or eyes
after contact

Hazardous Description Corresponding hazard classification
Properties and H-code
Irritation Chemicals which is irritating to Skin corrosion or irritation
skin or eyes after contact category 2 (H315)
Serious eye damage or eye
irritation category 2 (H319)
Corrosion Chemicals which have Skin corrosion or irritation

category 1 (H314)

Serious eye damage or eye
irritation category 1 (H318)

Sensitisation

Chemicals which lead to allergic
response following skin contact

Skin sensitisation category 1
(H317)

Acute
toxicity

Chemicals which cause adverse
effect following dermal
administration of a single dose
of a chemical or multiple dose
given within 24 hours

Acute toxicity (dermal) category
1 (H310)

Acute toxicity (dermal) category
2 (H310)

Acute toxicity (dermal) category
3 (H311)

Acute toxicity (dermal) category
4 (H312)
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Skin-
absorption
and other
properties

Enter human body through
dermal due to their physical
chemical properties;

Dermal application studies
shown that absorption could
cause systemic effect.

Specific target organ toxicity-
single exposure category 1*
(H370)

Specific target organ toxicity-
single exposure category 2*
(H371)

Specific target organ toxicity-
repeated exposure category 1*
(H372)

Specific target organ toxicity-
repeated exposure category 2*
(H373)

Carcinogenicity category 1*
(H350)

Carcinogenicity category 2*
(H351)

Germ cell mutagenicity category
1* (H340)

Germ cell mutagenicity category
2* (H341)

Reproductive toxicity category
1* (H360, H360D, H360F,
H360FD, H360Fd, H360Df)

Reproductive toxicity category
2* (H361, H361f, H361d,
H361fd)

Note. Adapted from Manual of Recommended Practice on Assessment of the Health Risk

Avrising from the Use of Chemicals Hazardous to Health at Workplace 3" Edition (p.31), by

Department of Occupational Safety and Health, Ministry of Human Resources Malaysia,

2017.
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3.9.3 Assess the Possible Routes of Exposure of Commercial Chemical

Disinfectants

Next, Table 3.6: Exposure Rating for Inhalation and Table 3.13: Dermal
Assessment were filled in order to assess the possible routes of exposure of
commercial chemical disinfectant. The tables were separated into two categories
which are for inhalation exposure (adopted from Form C1: Inhalation exposure
assessment) and dermal exposure (adopted from Form C3: Dermal assessment) (Refer

Appendix 2).

1) Inhalation Exposure

Table 3.6: Exposure Rating for Inhalation

- Degree of

Degree of
Product | o' pr | ppR | TEleaseor o omical MR ER HR RR
Code | ' exposure ®aled
level A

Exposure rating (ER) was used to represent the degree of exposure to CHTH
by taking into account the frequency of exposure (refer Table 3.7: Frequency
Rating), duration of exposure (refer Table 3.8: Duration Rating), frequency of
exposure and duration (refer Table 3.9: Frequency-Duration Rating) to assign FDR

(CHRA Manual, 2017).
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Table 3.7: Frequency Rating

Rating Description Definition
5 Frequent Exposure one or more time per shift or per day
4 Probable Exposure greater than one time per week
3 Occasional Exposure greater than one time per month
2 Remote Exposure greater than one time per year
1 Improbable Exposure once per year or less
Table 3.8: Duration Rating
Rating Duration of exposure per shift (x)

5 X > 7 hours

4 4 <x <7 hours

3 2 <x <4 hours

2 1 <x <2 hours

x <1 hour

Note: Table 5 and 6 were adapted from Manual of Recommended Practice on

Assessment of the Health Risk Arising from the Use of Chemicals Hazardous to Health

at Workplace 3rd Edition (p.43), by Department of Occupational Safety and Health,

Ministry of Human Resources Malaysia, 2017.
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Table 3.9: Frequency-Duration Rating

Frequency Rating (FR)

1 2 3 4 5
1 1 2 2 2 3
2 2 2 3 3 4

Duration
Rating (DR)

3 2 3 3 4 4
4 2 3 4 4 5
5 3 4 4 5 5

Note: Adapted from Manual of Recommended Practice on Assessment of the Health
Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3" Edition
(p.44), by Department of Occupational Safety and Health, Ministry of Human
Resources Malaysia, 2017.

Then, Magnitude rating (MR) was determined by the chemical’s
physicochemical properties and human interface during chemical handling. It was
assessed by estimating the degree of chemical released or presence and the degree of
chemical inhaled. Through observation, the degree of chemical release or presence
(refer Table 3.10: Degree of Chemical Release or Presence) was estimated from the
physicochemical properties, quantity used and the method of handling. The degree
varies from low, moderate and high. For this study, this value was selected as moderate
for chemical disinfectants. As for the degree of chemical inhaled, CHTH in the form

of vapours, gases, mists or particulates was having inhalation as their main route of
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exposure into our body. To evaluate the degree of chemicals being inhaled, Table
3.11: Degree of Chemical Inhaled is used. Once the degree of chemical released or
presence and degree of chemical inhaled have been obtained, the magnitude rating
(MR) can be determined using Table 3.12: Magnitude Rating. Based on the FDR
and the MR, an ER was assigned using Table 3.13: Exposure Rating (CHRA Manual,

2017).
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Table 3.10: Degree of Chemical Release or Presence

Degree Observation

Low
e Low or little release into the air.

e No contamination of air, clothing and work surfaces with
chemicals.

e Low volatility with the boiling point more than 150°C at room
temperature (20°C).

e Low dustiness such as pellet like solids that don’t break up.
Little dust is seen during use.

Moderate

e Moderate release such as:

a) Solvents with medium drying time in uncovered
containers or exposed to work environment;

b) Detectable odour of chemicals. Check the odour
threshold.

e Medium volatility with the boiling point at 50°C to 150°C at
room temperature (20 °C).

e Medium dustiness such as crystalline, granular solids. When
used, dust is seen, but settles out quickly. Dust is left on
surfaces after use e.g. soap powder.

e Evidence of contamination of air, clothing and work surfaces
with chemicals.

High

e Substantial release such as:
a) Solvents with fast drying time in uncovered containers;
b) Sprays or dust clouds in poorly ventilated areas;

c) Chemicals with high rates of evaporation exposed to
work environment;

d) Detectable odour of chemicals with odour threshold
at/above PEL/OEL.

¢ High volatility with the boiling point less than 50°C at room
temperature (20 °C).
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High dustiness such as fine, light powders. When used, dust
clouds can be seen to form and remain in the air for several
minutes e.g. cement, carbon black, chalk dust.

Gross contamination of air, clothing and work surfaces with
chemicals.

Note: Adapted from Manual of Recommended Practice on Assessment of the Health

Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3™

Edition (p.45), by Department of Occupational Safety and Health, Ministry of

Human Resources Malaysia, 2017.

Table 3.11: Degree of Chemical Inhaled

Degree Observation/ Condition
Low e Source far from breathing zone
Moderate e Source close to breathing zone
High e Source within breathing zone

Note: Adapted from Manual of Recommended Practice on Assessment of the Health

Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3™

Edition (p.47), by Department of Occupational Safety and Health, Ministry of

Human Resources Malaysia, 2017.
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Table 3.12: Magnitude Rating

Degree of Inhaled

LOW [ MODERATE HIGH
LOW 1 2 3
Degree of
Release/Presence
MODERATE 2 3 4
HIGH 3 4 5

Note: Adapted from Manual of Recommended Practice on Assessment of the Health
Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3™
Edition (p.48), by Department of Occupational Safety and Health, Ministry of
Human Resources Malaysia, 2017.

Table 3.13: Exposure Rating (ER)

Magnitude Rating (MR)

1 2 3 4 5

1 1 2 2 2 3

2 2 2 3 3 4

Frequency-Duration Rating

(FDR) 3 2 3 3 4 4

4 2 3 4 4 5

5 3 4 4 5 5

Note: Adapted from Manual of Recommended Practice on Assessment of the Health
Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3"
Edition (p.49), by Department of Occupational Safety and Health, Ministry of

Human Resources Malaysia, 2017.
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2) Dermal Exposure

Table 3.14: Dermal Assessment

Duration of exposure

Product = Hazardous Eé(éfrr:a?f Level of
Code  Properties Shortterm  Long term Risk
contact (<15 15

min/shift) min/shift)

Chemical
disinfectant

Dermal exposure pathways included direct dermal contact, hand immersion
into CHTH, deposition of CHTH airborne, contact with the disinfected surface and
chemical splash on body. The example of hazard properties are irritation, corrosive,
sensitization, acute toxicity, skin absorption and other properties. There are two factors
to evaluate the degree of dermal exposure which are the extent of dermal contact and
duration of contact. Extent of dermal contact was categorized into small and large
areas. On the other hand, the duration of dermal contact included short term (<15
min/shift) and long term (>15 min/shift). The information on level of risk was
determined based on Table 3.15: Risk Matrix for Dermal Exposure (CHRA

Manual, 2017).

For this study, the exposure duration of commercial chemical disinfectants was
long exposure. The level of risk for dermal exposure is determined based on three
categories which are low (L), Moderate (M1 & M2) and high risk (H1 & H2). These

categories of risk level were determined by referring to Table 3.15: Risk Matrix for
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Dermal Exposure (CHRA Manual, 2017). Therefore, the product with the assigned

level of risk determination were recorded in Table 3.16: The Level of Health Risk.

Table 3.15: Risk Matrix for Dermal Exposure

Hazardous Relevant H-code Duration/ Extent of skin contact
properties
Short-term Long-term (>
(<15min) 15min)
Small | Large [ Small | Large
area area area area
Irritation H315 L M1 M1 M2
H319 M1 M2
Corrosive H314 M1 H1 H1 H2
H318 H1 H2
Sensitisation H317 L M1 M2 H1
Acute toxicity H312 M1 M1 M1 H1
H311 M1 M1 M2 H1
H310 H1 H1 H1 H1
Combination effect* H310 with H314 H1 H1 H1 H1
H351 M1 M1 M2 H1
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H350 H1 H1 H1 H2

H341 M1 M1 M2 H1
H340 H1 H1 H1 H2
H361, H361f, H361d, M1 M1 H1
H361fd
Skin absorption and H360, H360F, H1 H1 H1 H2

other properties** H360D, H360FD,
H360Fd, H360fD

H370 H1 H1 H1 H2
H371 M1 M2 M2 H1
H372 M1 M1 M2 H1
H373 L M1 M2 M2
L: Low risk M: Moderate risk H: High risk
Note:
1. *For chemicals classified both as acute toxicity (dermal) category 1 or 2 and skin

corrosion or irritation category 1 (1A/1B/1C);
**|f indicate as skin absorption or effect is due to dermal exposure;

M2 and H2 indicating higher risk compare with M1 and H1 thus to be consider
when deciding priority of action to control exposure i.e. M2 is higher moderate

risk compare to M1 and H2 is higher high risk compare to H1.
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3.9.4 Determine the Level of Health Risk Potentially Arising from the Usage of

Commercial Chemical Disinfectant

The level of risk for inhalation exposure was determined based on risk rating
(refer Table 3.16: Level of Risk Determination), which was derived from the HR
and ER. The risk rating was determined using the following equation: RR= HR x ER.
Where, RR was the risk rating (1 to 25) indicating the likelihood of illness; HR was
the hazard rating (1 to 5) indicating the severity of adverse effects; and ER was the
exposure rating (1 to 5) indicating the chance of overexposure to the CHTH. The level
of risk was determined based on the result of RR which were: Low Risk (RR=1 to

RR=4); moderate risk (RR=5 to RR=12) and high risk (RR= 15 to RR=25).

Table 3.16: Level of Risk Determination

Exposure Rating (ER)

b

Hazard Rating | 1 | RR=1 RR=2 RR=3 RR=4 RR=5
(HR)

2 | RR=2 RR=4 RR=6 RR=8 RR=10

3| RR=3 RR=6

4 | RR=4 RR=8

5| RR=5 RR=10

Note: Adapted from Manual of Recommended Practice on Assessment of the Health
Risk Arising from the Use of Chemicals Hazardous to Health at Workplace 3"
Edition (p.54), by Department of Occupational Safety and Health, Ministry of

Human Resources Malaysia, 2017.
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The level of risk is determined based on the result of RR which are:

Low risk RR=1to RR=4

Moderate risk RR=5 to RR=12

Therefore, the product with the assigned level of risk determination will be recorded
in Table 3.17: The Level of Health Risk.

Table 3.17: The Level of Health Risk

Level of Risk Determin %r Risk for Dermal

Inhalation osure
Exposure
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Lastly, based on the result obtained, some recommendation and appropriate
control measure ware suggested in order to minimize the exposure level of chemical
disinfectants. At the same time, the potential of health risk poses due to frequent usage

of commercial chemical disinfectants can be reduced.
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3.9.5 Research Flowchart

Purchase commercial chemical disinfectant

(during Covid-19 pandemic)

:

Physical shop (Drugstore, pharmacies, grocery

:

Online shop (Shopee, Lazada, Mudah.my

!

Record information from the label

|

Examine the background
of the chemical
disinfectant

Y

Determine the health
hazard classification

!

!

Determine the exposure
level

1) Frequency of the use
2) Duration of the use

Based on the products’
label and Safety data
Sheet (SDS)

¥

Record infarmation in
Table 3.2: The Baseline
Information of
Chemical Disinfectants.

Based on:

1} ICOP on on Chemicals Classification
and Hazard Communication, 2014

2) Pubchem website

3) Manual of Recommended Practice on
Assessment of the Health Risks Arising
from the Use of Chemicals Hazardous to
Health at Workplace, 2017

l

Based on the manual of
Recommended Practice
on Assessment of the
Health Risks Arising from
the Use of Chemicals
Hazardousto Health at
Workplace, 2017

:

l

Record information in Table 3.3: Hazard
Rating of Chemical Disinfectants

Record information in
Table 3.6: Exposure
Rating for Inhalation &
Table 3.14: Dermal
Assessment

Determine the level of health risk in Table 3.17: The Level of Health Risk

Discussion

Figure 3.0: Research Flowchart
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3.10 Data Analysis

Descriptive statistics were performed using Microsoft Excel 365 (Microsoft Inc.
USA). Results were presented as pie charts and bar graphs to describe the basic
features of the data in the study. Descriptive Statistics was used to present quantitative
descriptions in a manageable form. Moreover, descriptive statistics will assist to
simplify large amounts of data in sensibily. Each descriptive statistic reduces lots of

data into a simpler summary such as graphs to represent the data.
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CHAPTER 4

RESULT

4.1 The Background Ingredients of the Commercial Chemical Disinfectants.

There are 50 samples of chemical disinfectants that have been analyzed based on

the CHRA method. As the result, there are eight (8) main types of active ingredients

with different percent of concentration levels (%) contained in each of the

disinfectants. They were benzalkonium chloride, isopropyl alcohol, ethanol,

chloroxylenol, quartenary ammonium compound (didecyl dimethyl ammonium

chloride, and dimethyl ethylbenzyl ammonium chloride), hypochlorous acid and

sodium dodecyl benzene sulphate. Among all of the samples, there are 41 of them

have only one active ingredient, meanwhile, another 9 samples have a mixture of two

different active ingredients.

Table 4.1: The List of Active Ingredients in the Chemical Disinfectants

No Active InRreaToksS Numb.e.r of Chemical | Concentration
Disinfectants Level (%)

1. Isopropyl Alcohol 14 <10% - 80%

2. Ethanol 12 1-80%

3. Benzalkonium chloride 10 <1% - 60%

4. Benzethonium chloride 1 0.07%-0.09%

5. Chloroxylenol 1 0.8%

6. | Quartenary ammonium compound 1 0.3%

7. Hypochlorous acid 1 0.015%

8. | Sodium dodecyl benzene sulphate 1 1-5%
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Table 4.2: The List of Mixture of Active Ingredients in the Chemical

Disinfectants

Number of Average
No Active Ingredients Chemical Concentration
Disinfectants Level (%)
1. Didecyl Dimethyl Ammonium 3 <1%
Chloride + Benzalkonium
Chloride
2. Isopropyl Alcohol + Ethanol 2 <70%
3. Ethanol + Biocide 1 Unknown
concentration
4. | Ethanol + Benzalkonium chloride 1 <6%
5. | Ethanol + Quartenery Ammonium 1 Unknown
Compound concentration
6. | Dimethyl ethylbenzyl ammonium 1 64%
chloride + Didecyl dimethyl
ammonium chloride

The highest number of active ingredients used in the chemical disinfectants
was isopropyl alcohol (14), followed by ethanol (12) and benzalkonium chloride (10).
The least number of active ingredients contained in the chemical disinfectants were
benzethonium  chloride, chloroxylenol, quartenery ammonium compound,
hypochlorous acid and sodium dodecyl benzene sulphate which was 1 respectively.
However, the highest number the mixture of active ingredients was didecyl dimethyl
ammonium chloride + benzalkonium chloride (3) then followed by Isopropyl Alcohol

+ Ethanol (2). The others mixture was 1 respectively.
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Number of Chemical Disinfectants vs. Active Ingredients

Benzalkonium chloride
Isoprapyl Alcohol
Ethanol
Benzethonium chloride
Chloroxylenol
Quartenary ammanium
Hypochlorous acid
Sodium dodecyl
Isopropyl Alcohal +
Ethanol + Biocide
Ethanol + Benzalkonium
Ethanol + Quartenery
Dimethyl ethylbenzyl

Didecyl Dimethyl | | |

I 1 T 1

0 5 10 15

Active Ingredients

MNumber of Chemical Disinfectants

Figure 4.1: The Active Ingredients Contained in the Chemical Disinfectants

4.2 The Health Hazards of Chemical Ingredients Contained in the Commercial

Chemical Disinfectants.

H-code is very crucial to determine the health hazard classification of the chemical
disinfectants. However, in the situation where it was not possible to classify the
substances or mixture due to insufficient and no data available, the substance or
mixture should be designated as “Classification Not Possible”. In this study, six
chemical disinfectants couldn’t proceed for further analysis due to lack of information

such as concentration level (%), H code, toxicological and safety information.

On the other hand, the health hazard classification that has been identified in the
44 samples were acute toxicity (oral) Cat. 3, acute toxicity (oral) Cat. 4, acute toxicity
(dermal) Cat. 4, acute toxicity (inhalation) Cat. 4, skin corrosion/irritation Cat. 1, skin
corrosion/irritation Cat. 2, serious eye damage/ irritation Cat. 1, Serious eye damage/

irritation Cat. 2A, serious eye damage/ irritation Cat. 2B, respiratory sensitization Cat.
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1, skin Sensitation Cat. 1, carcinogenicity Cat. 1, STOT-SE Cat. 2, STOT-SE Cat. 3

and aspiration hazard Cat. 2.

Table 4. 3: Health Hazard Classification of Chemical Disinfectants

Number of
No. H-code / Health Hazard Hazard Statement Chemical
Classification .
Disinfectants
g, | H302/ Acute toxicity (oral) |\ 61 it swallowed 25
Cat. 4
H319 / Serious eye damage/ Causes serious eye
2. I o 23
irritation Cat. 2A Irritation
3. |  H33BALSTORSE Gatkal |, Moy Gatse Cgvsiness of 21
dizziness
H320 / Serious eye damage/ .
4. irritation Cat. 2B Causes eye irritation 18
v - —
5. 315 / Skin corrosion/irritation o din ritation. 16
Cat. 2
H312 / Acute toxicity (dermal) | Harmful in contact with
6. . 7
Cat. 4 skin.
7 H318 / Serious eye damage/ Causes serious eye 5
' irritation Cat. 1 damage
g H314 / Skin corrosion/irritation | Causes severe skin burns 4
' Cat. 1 and eye damage
9 H317 / Skin sensitization Cat. May cause an allergic )
' 1 skin reaction
H332 / Acute toxicity -
10. (inhalation) Cat, 4 Harmful if inhaled 2
1. H301 / Acute toxicity (oral) Toxic if swallowed 1
Cat. 3
May cause allergy or
12 H334 / Respiratory asthma symptoms or 1
' sensitization Cat. 1 breathing difficulties if
inhaled
13. | H350 / Carcinogenicity Cat. 1 May cause cancer 1
14.|  H371/STOT-SE Cat. 2 May cause damage to 1
organs
15 H305 / Aspiration hazard Cat. | May be fatal if swallowed 1
' 2 and enters airways
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Table 4.3 below shows that acute toxicity oral Cat 4 had the highest number
among the disinfectants which was n=25, then followed by serious eye damage/
irritation Cat. 2A (n=23) and STOT-SE Cat. 3 (n=21). The least numbers of health
hazard were acute toxicity (oral) Cat. 3, respiratory sensitisation Cat. 1,
carcinogenicity Cat. 1, STOT-SE Cat. 2 and Aspiration hazard Cat 2 which were 1

respectively.

4.3 To Assess the Possible Routes of Exposure to Commercial Chemical
Disinfectants.

Possible routes of exposure are the likelihood of exposure of person towards the
CHTH through inhalation, dermal and oral/ingestion. Based on the CHRA method
adopted for this study, there is 2 major routes of exposure which were inhalation and
dermal. However, the oral/ingestion had not to be assessed in this study because there

are few chemicals that will enter via this route.

From this study, 22 of these samples had inhalation exposure based on their H-
code. The degree of CHTH release or presence (inhaled) in this study was moderate.
This is due to criteria stated in the CHRA Manual which are:

1. Moderate release such as:

a) Solvents with medium drying time* in uncovered containers or exposed
to the environment.
b) The detectable odour of chemicals
2. Medium volatility with the boiling point at 50°C to 150°C at room temperature.
The frequency of exposure and duration of exposure is required in order to

determine the level of health risk of the chemical disinfectants. In this study, the
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frequency of exposure was set as frequent because the exposure occurs one or more
time per day. Meanwhile, the duration of exposure was rated as 1 because the exposure

duration is less than 1 hour.

There are also 43 samples with dermal exposure have been identified in this study.
The hazardous properties of the disinfectants included irritation (41), corrosive (6),

acute toxicity (7), skin absorption (1), and other properties and sensitization (1).

Number of chemical disinfectants vs. Hazardous Properties

50 —

Mumber of chemical disinfectants

Irritation Corrosive Acute toxicity Skin absorption Sensitization
and other
properies

Hazardous Properties

Figure 4.2: Hazardous Properties of Chemical Disinfectants via Dermal Contact

There are two factors to evaluate the degree of dermal exposure which extends of
dermal contact and the duration of the contact. The extend of dermal contact for this
study were small due to this condition:

1. Small are of contact with chemicals capable of skin absorption, skin sentizising

or hazardous to the dermal e.g limited to palm (intact skin) (<2% or 0.04m?).

2. No indication of any skin condition; intact/normal skin

3. No contamination of skin or eyes
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The duration of the dermal contact was assigned as long term which is the exposure
of the disinfectants to humans is more than 15 minutes. This is because the disinfection
activities usually take a longer time to complete (more than 15 minutes). According to
CDC, the exposure of less than ten minutes exposure was not enough to disinfectants
many objects, especially on the small and narrow surface. Table 4.4 below shows the
comparison of exposure level between inhalation and dermal exposure for chemical

disinfectants.

Table 4.4: Comparison of Exposure Level Between Inhalation and Dermal

Exposure for Chemical Disinfectants

Route of Exposure
Exposure Level
Inhalation Dermal Contact
Frequency of Exposure FR =5 N/A
(one or more time per
day)
Duration of Exposure DR=1 N/A
(less than one hour)

Degree of chemical Moderate N/A
release

Degree of chemical Low N/A
inhaled

Extend of contact N/A Small
Duration of contact N/A Long term

As a conclusion, 31.9% of the samples had the inhalation exposure, 59.7%

had the dermal exposure and 8.3% not possible to assess their exposure.
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Fiy Fon

Figure 4.3: The Percentage of Route of Exposure based on the Chemical Disinfectant

used for Disinfection Purpose

4.4 To Determine the Level of Health Risks Potentially Arising from the Usage
of Commercial Chemical Disinfectants.

The health risk of the chemical disinfectants can be categorized into three-level
which were low risk, moderate risk and high risk. For the inhalation exposure, the risk
rating was being used in order to assign the level of health risk. The risk rating which
rated from 1 to 25 indicate the likelihood of the illness. For the low risk, (RR=1 to

RR=4); moderate risk (RR=5 to RR=12) and high risk (RR= 15 to RR=25).

From this study, 22 samples that had inhalation exposure. However, before
determining the risk rating, are two factor would be considered which were hazard
rating and exposure rating. The hazard rating for each of these samples range from 2
to 4, meanwhile the exposure rating same for the 22 samples which was 3. After

determines the HR and ER, then table 3.16 (listed in Chapter 3) was used to assign the
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level of health risk. Based on that table, the risk rating of inhalation exposure for these

samples was fall under moderate level which rated from 5 to 12.

Table 4.5: Risk Estimation of Chemical Disinfectant via Inhalation Exposure

_ _ Risk Rating Number of
Hazard Rating (HR) | Exposure Rating .
(Moderate) Disinfectants
2 6 12
3 3 9 7
4 12 3

Based on CHRA method, the risk for dermal exposure is rated from low level
(L), moderate level (M1 &M2) and high risk (H1 & H2) based on risk matrix table.
However, to determine the risk, the hazardous properties and duration/extent of skin
contact were considered. As the result, 43 samples had dermal exposure. Among of
them, 36 samples had moderate risk level (M2) and 7 samples had high risk level

(H1=2; H2=5).

Number. of Chemical Disinfectants vs. Risk Level for Dermal
Exposure

40

30

20

10

Mumber of Chemical Disinfectants

H1 H2

Risk Level far Dermal Exposure
Figure 4.4: Risk Estimation of Chemical Disinfectant via Dermal Exposure
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CHAPTER 5

DISCUSSION
There are eight (8) main types of active ingredients with different percent of
concentration levels (%) contained in each of the disinfectants. The three most
common active ingredients were isopropyl alcohol (n=14), ethanol (n=12), and
benzalkonium chloride (n=10). Each of these active ingredients has its effectiveness
to combat the covid-19 virus. According to Ghafoor et al., 2021, alcohol-based
disinfectants (isopropyl alcohol and ethanol) have 70-90% of biocidal activity against
coronavirus in 30 seconds. However, ethanol has a better record against hydrophilic
viruses (Coronaviruses, Human Immunodeficiency Virus (HIV), and Rotavirus)
compared to isopropyl alcohol (Ghafoor et al., 2021). On the other hand, benzalkonium
chloride or known as alkyl dimethyl ammonium chloride is an organic salt that can be
classified under quaternary ammonium compound (QAC). It is commonly used to
combat coronavirus at concentration 1% or lower at an exposure duration of less than
one minute. (Ghafoor et al., 2021). According to Ogilvie et al., 2021 benzalkonium
chloride can inactivate coronavirus effectively. It is also listed as EPA’s List N as the

recommended disinfectant against Covid-19 virus (Ogilvie et al., 2021).

From this study, the five most hazard classifications for acute exposure found
in the chemical disinfectants are “Harmful if Swallowed” (H302, n=25), “Causes
serious eye irritation” (H319, n=23), “May cause drowsiness or dizziness” (H336,
n=21), “cause eye irritation” (H320, n=18), and “Causes skin irritation” (H315, n=16).
This indicated that overexposure to disinfectants whether via dermal contact,
inhalation or ingestion can cause harmful effects to human health. However, the
likelihood of exposure via ingestion had not been assessed in detail as followed by the

methodology as suggested in CHRA Manual (CHRA Manual, 3™ ed, 2017). This study
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also found that the number of disinfectants that had a dermal route of exposure is
greater than inhalation exposure.

Among the common harmful health effect that may arise from the frequent
usage of isopropyl alcohol-based chemical disinfectants was skin/eye irritation and
cause drowsiness or dizziness. This is consistent with the findings found in past
studies. In general, not only the effect of skin and eye irritation could range from acute
to chronic effects that cause irritation, redness, and dryness (Ghafoor et al., 2021), the
increased usage of chemical disinfectants has reported to increase the reported asthma

cases during Covid-19 pandemic (Eldeirawi et al., 2021).

For the chronic exposure, the hazard classification contained in the chemical
disinfectant was “May cause cancer” (H350, n=1). This hazard class was found in the
samples that use isopropyl alcohol 75% as its active ingredients. According to
International Agency for Research on Cancer (IARC, 1999), there was an increased
case of paranasal sinuses cancer among employees at a factory that produces isopropyl
alcohol by the strong-acid process. However, it is insufficient evidence of whether the
cancer is caused by the isopropyl alcohol or diisopropyl sulfate which is an
intermediate in the process (IARC, 1999). Conversely, the Health Jersey Department
of Health reported that Isopropyl Alcohol was not classified as a substance that
potentially can cause cancer (NJ Health, 2016). Therefore, the chronic carcinogenic
effect that likely to cause by low-dose long-term exposure to alcohol-based chemical

disinfectant is inconclusive in this context.

Considering the nature of the chemical hazard, and exposure pattern, this study
also suggests that there is moderate risk via inhalation exposure and moderate to high
risk via dermal exposure. Overall, seven disinfectants in this study were found to
contain a high risk of dermal exposure to consumers. Two (2) of which are categorized
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as “H1 risk” and five (5) of these chemical disinfectants are reported as “H2 risk”
which indicated that it contains severe risk level than “H1” disinfectants via dermal
contact. Comparatively, chemical disinfectant with “H1 dermal risk” contains hazards
such as “Causes severe skin burns and eye damage” (H340) and “May cause cancer”
(H350) as their hazard class. Based on the CHRA method, the consumer who exposes
to these chemical disinfectants for more than 15 minutes is considered at the “H1” risk
levels via dermal contact. Meanwhile, all the chemical disinfectants are also recorded
with contains “H2” level of dermal risk level, especially with the hazards of “causes
serious eye damage” (H318) for exposing to chemicals more than 15 minutes. It was
suggested by the CDC where the rationale of disinfecting would more than 10 minutes
to accomplish disinfection activities include small and narrow surfaces (CDC, 2020).
The consumer is, therefore, suggest to equip themselves with appropriate dermal

protection which includes both eye and skin while performing disinfection activities.
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CHAPTER 6
CONCLUSION AND FUTURE RECOMMENDATION

In conclusion, alcohol based disinfectants such as isopropyl alcohol and
ethanol are commonly used to against Covid-19 virus. They are also listed as EPA’s
List N as the recommended active ingredients contained in disinfectants to combat the
virus. However, based on this study, most of the chemical disinfectants contains levels
of chemical health risks to the consumers considering their route of exposure, and the
frequency and duration of usage. This is because improper and excessive use of these
disinfectants may result in harmful effects to the consumers such as skin and eyes
irritation, skin sensitization, and skin allergies. Considering the nature of the health
risks posed by chemical disinfectants, it is advised that disinfection activity be
conducted only when it is necessary. This included, for example, if one of our family
members in our house is sick or with confirms positive for Covid-19 disease has been
in our house within the previous 24 hours or perform as routine disinfection but
restricted to once daily is sufficient to eliminate the Covid-19 virus from the surfaces

and help to ensure the facilities clean (CDC, 2020).

Consumers are also advised to take extra precautions when handling chemical
disinfectants. They need to wear appropriate Personal Protective Equipment (PPE)
such as rubber gloves and eyes protection to minimize the risk of chemical splashing
(Ghafoor et al., 2021). Consumers are also advised to open windows and turn on
exhaust fans so that the harmful vapor can be dispersed out (Toxics Use Reduction
Institute, 2020). Consumers should also read and follow the direction on the label
before use (CDC, 2020). It should be alerted that never mix the disinfectants because

a hazardous reaction can occur when they mix. For example, the combination between
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bleach and ammonia could release toxic gases which can be lethal (Toxics Use

Reduction Institute, 2020).

Chemical Health Risk Assessment (CHRA) is one of the methods that has been
used to determine the level of health risk arising from the frequent usage of those
disinfectants. However, it is a preliminary method for estimating the health risks of
chemical used based on the nature of chemicals and exposure background via semi
quantitative assessment. This method very limited because it is only can be applied
when there is enough information especially information regarding the concentration
level of the ingredients (%), safety and health data, and toxicological information.
Most of this information can be obtained from the Safety Data Sheet (SDS) and
products’ labels. So, consumers are advisable to at least obtain, one of these
information to understand the background of the health hazards poses by the chemical
disinfectant that used in their routine activity amidst the Covid-19 pandemic. However,
for the purposes of detailed health risk assessment, a quantitative assessment using
personal air sampling pump or area sampling pump shall be applied in order to quantify

the health risks arising from the use of chemical disinfectants.
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APPENDIX 1: Form B (List of Chemicals Hazardous to Health Assessed)

APPENDICES

FORM B: LISTOF CHEMICALS HAF ARDOUS TO HEALTH ASSESSED

WORK UKIT: DATE OF ASSESSMENT:
Table B1: Chemicalks Used in Work Unit
M. Name of Harardous Pyl Ha el H-pphe Cource of HK Dermial Inges tion
ghamial ing redient form | cla s i tion informiation [ [} [ [}
Tabde B2: Chemicals Released by the Procesdes or Work St ivithes
Mo, Name of Harardous Physical Hazard H-code Source of HR Dermal Inges tion
dhemical ingradient form | eleisificat ion i vrrma it o [ [/ N}
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APPENDIX 2: Form C (Work Unit Assessment)

FORK T WORK UNIT A5 5E 55k ERT

WORE LNIT: DATE OF ASSESSM ENT:
Tabde C1: Inhalation Expodure dgdeament
[le: s of
| m‘f:: o Dhisgree of
Pty oar 1 sk Mame of chemical FR DR FIH FEL dhamical LR ER HE RE
PO Lne
bl bl
Tabde £ Dermal Assessmant
Extent of Dwration of exposune
Hazardaus dermal Lewvel of rigk
|
Job or task Name of chemica oroparties i Short term Long term

[« 18min,shift] {21 5miin/shift]
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APPENDIX 3: Table 3.2 (The Baseline Information of Chemical Disinfectants)
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Amronium Compound {=1%) s

Propyiens Giyool Butyl Bfer [15%),

¥ Alcobol (1-5%), Berzalonium Chioride TEm

1)

Aqua, Berzethonium Chioide [0.07%

N -0.09%), Dimethicons, Caproy! Mty B shests

Clucamide
¥ Efranl (50-E0%), Butane [S10%), Er)

Fropane (1-5%)
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Fhysica
oume of product  properties (gel,
L]

Liguid

Liguid

Louie

o

Liguid

oz

Uzage drecion

‘Spray this product &8 Inchiss from surface and e
2 dlean cioth io wipe untl drg

i

Pre-ciean the suface io be deimected io remove al
Droess debrts. Dispose Of pIE-CiEan mabenss aier
decontaminaion. To dsinfect n riical aress, e
Clnicar: Disinfeciant Toweiete io roughly wet e
‘surface and alow I remian wet up o3 minutes for
broad spectnim acvey af mom iamblent)
emperaiure. Leave i alr dry of, f required wipe or

Spray lighty upresands Info the ar. To dsifect
surfaces, sy dvecty and wips dry

Stk can wed. Hold can 1 - 20 om from suriace
2 spry wr covered. Wipe frecessary

Wipe suriace o be deifected. se snough wipss i
reated surfsces Bo remain vishiy wet or 5 min
Lest surtsce dry. For highiy soiesd suriaces, cesn

evcess dit et

Use one sheet of wet wipes and wipe the surface
which required disinficting. For best resul, use nd
shests on B same surface and make sure Fe
surface reian we for S b 10 mirs. I the surtace 13
sobied, wipe b cizan wih dry wipes or paper iows!
betore dsinfecting.

For highty solisd suriaces, cean eyoess dit frst.
hiipe sUrface tobe dsTiaried, LSE ENCUGN WESS
or fresated suriace f0 remain viskéy wet for 2 min.

‘Epray precieanad surface 210 3 second und|
covered wih mist. Aliow o stand 0 minudes o ar
oy

HA: Hareul ¥ swalowed
H31E: Cause skin imiaton
HI0: Causas ey Imitaion

Ha1% Causes serious ey imfation
H32E: May cause drowsiness or dzziness

HI0Z: Harmeul ¥ swalowed
H31E: Cause skin imiaton
H31%: Causas serious ey imkaion
H335: May cause respiriory Imtaion

H30Z: Harmeul ¥ swalowed
HBHE: Canmes 5iin irfation
HI0: Causes mye Imitation

HE15: Causes skin Imfiation
A Causes eyes imtaton
H336: May causs drowsinass or dainess

H30Z: Hamu F swalowed
H314: Causes sevene skin bums and eye damage
315 Causes sk Imiaton
H31%: Causes serious &y imkaion

H315E Causes serious s Imkaton

FHE15: Canses skin Imfiation
HEM: Causes ey Imitation
H335: May cause respiriory Imiaon

&

VR

ource of Harus
HazdUniderted pradn
HA e
HA Puscrem
HA e
Hozdwkinited et
tzchof et NA
(Pt composton)
HA e
HA e
HA Latel
HA e
Hezdwkenited et
ack o rormaton icherica Latel
@ )
HA e



Local

Local

Local

Lol

1662

681

1200

MET

27

Cninz

Oniinz.

Water (o 1o 59%), Serzalkonium
Crionne (0.5-1 D%, Perogpacetc acd
(D01%), Non hazardous ingredients

{=43%], Coourng {<005H)

Benzalonium chionde (0.13%), Water,
Aghertocopheni

Glyoerin, Aloe vera leat,

Meschcal ajcohai isopropy lcocl (7S%),
RO purtted water

Eenzaionium chionids 0.2%)

Ethangi (TE%), A

Isooropy! Akcoiol (<10%), Sodium Laursd
Sulphais [=2%), Cinc Azid, QAC,
Hyydrowy Dichior Diphenyd effers i>1%),
ister

Bereionium Chioride (505,
Aqua, Expents QS to 100%

W, Glycerin (<3%), Quarierary
Ammornium Compounds 3], Aoe
Bardacensis Lexr Juice (<05%),
Tornphend Acetae (0.1%)
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1S0mm ¥ 200mm ¥

10pcs

13em ¥ 17cm x 10pcs

Laua

gz

Loua

Lo

Liuid

Ligud

Ui

Oipen e I, tear off the sticker and pull out the
‘wipess for s, Plesse ciose In Sme ater exch sz i
e lcton voatizaten.

Sprmy Iberay, leaves for 30 Secondt fen wipe b
spread eveniy

Sy sl batore Use. Sray preciesred surtace
U] wet Al BrodUct o reisin o surtce for 5
min,

‘Spray directty onin requined suraces.

Spray and lef stand for 5 minutes before wining.

Tum nozzée i spray or sream positon. Sy
dinectty orin surface \Wipe over wih ciean damp
it & afiow to any. N nesd o s,

Spray at tarpeted surtace would ke i Mt
and wipe with cean diy ciofy Sufiabir o use i
dsiermnt 04 procsssing SqupMeNs or uensls
‘with finsing aer dsinfecint.

H0D: Hamul F swalowed.
L Harmul In contact with skin.
H315: Causes skin imfation.
H31% Causes serous ey miation

H31% Causes serious e miation

3% Causes serious eye iaton
HZ35: My cause drowsness of dzmness

H30: Hamul F swalowed.
HETZ Harmul In contact wih skin
315 Causes skin Iriation
H31% Causes serious ey miation

HEIZ: Harmu 7 swalowed
HE20: Causes eye imiaton

H30Z: Hammful § swallowed
H312 Harmitl In contact with skin
H315: Causes shin Iriation
H21E Causes serious &y damage
H31% Causes serious eye imfiabion

336" May Calse respiratory Imiason

H30Z: Harmhul ¥ swallowed
I Causes senous aye FRaton

Hazand unidenified due to
Iack of information {chemical

NA

Labet

Labet

Labet

Label

Label



za

xm

'

20X

W

an

50

e

Diugstein

[= " EY FEG-
40 Phpyerated Corsten 08, Fragranem
Wi [, b skl {800}

Iwcprogyl wrhel (B0 Agua,
Benzabarium chicida, Chicheking
digsemnais

Prigen-2-d, Cocumele sadum, 2-
phwnyishana, chl oot

Cishsyl Diroaty fimen
11 55%), Barizakaranies cm.m.-:m‘u

Progaresd [B5%). Efancl (1291
e oggen Pareside (<0 5%
Iaepropyl Alsohel {30805, Ethansl {30
L2
Pt |0, Hypachkioa acd

RSN

Ineqeizpn bzl (7]

Ettunei (0% |, Hyetrisartesn procaland
30
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4505

Sy AT i R S VLI iy VSR
warimen. Sy B sufce o 3 1o 4 saconds el if
il v it L To drsie, st Sl
raesain wat for 5 minutes and sbove Ben slow o el

s ]
‘wecnira than slow i sl gy

Apty m el wrmourd il gl of hands o
sustecan

Siphiry 1o e wutece and alow i wips o & &y

Spduy wesnily 1 the i, Al that
Troec s o iz, Yins ey o sezaieingly |
unecied Laniren 11 20 frvuilin fod U b il g
procmmn. Then rirss with wisler of wios with deme
cuth.

Sy oat wummmmmnmu
froe u ciatanc of 15-2cm and confinue Ll y

o ssrtacn ey, VZACT 247 s bomer, et
cainitly

Fen aselwustimes, appdy T i ioee mvesust e

HETE Couses serious wye iTiaten
HES Wy oo oo v of SErres

1 Coses sericis e ivtten
HE3E Wy o o o 4 S

it el f mesabosect
LT —————

A1 o aki il
[y p——————

ke 30wt 150
Larbore wiging off wih & oy ot o kowa

Tt o iy iy OHL Shaii ighily el sy with
Hem

it el gk A
¥ racuired. Tum Deagray can OFF afie e
Fempmml e iy L B

o sty regimen. b rming recuied

Eipsiry iy o birgadied sifecn. L il for 5
Frutnstes, Hvas i melh s pagset towel o1 ot

Sk can wall Hold ean 15-em from pre-cianed
wiicn i agriny aflecn Ll coveied wWih il
D ot msturate fabric whan usng on soll sufes
i o it &y W et o wips. Sufleces mary vary

i oty Sbwarpn bi For edtabalty on sl
irexersqaziss arwa prisd 2 L Do ot use o

artil et i (i 15 e D5 P e o

tusiien) e pranteed st o syl sk

HEZ Miry o s o oo i 4 SLES k-

AL il ssaibemsd
S by b fatd f wwaboweed ared arens aitveys
Hi Causes oy Fritaton
HESE: My e raipaialedy (irililion
A Mty o s e s 82
HETL. My caisin chi g 12 S

HI0Z Haitiful i sl

contact with skdn

HE2 Cavens ayn inflaton
HESS: My s rempsaiory iiritasion

e srisenEied dun 1
Ninck of ki alion {¢ sl
E——

Hazad unidentifed dus 1o
ek of ki alion < hasecel
empoton]

[



ILocal

Local

Iocal

ILocal

Iocal

Iocal

M5

1550

iooe

x3

1050

‘Sodium Dodecy| Benzene Suiphonaie (1-
)

<S5 Morronic surfactant, Serzalkonium
chiorige (1,01 - <19%], Ferfume, Amyl
Cinnarmal, Mefyichorisofizzninone,
Metysoiainore

Izoprpy! aicehol (75%), Alcohol Denat,

Wi, Géycerm, Aioe Sevtagenss Leat

Juice, Orange il Exract, Tocophenyt
Acziate

Aqun, Denafured Ettyl Alcohol, Decyt

Cuczzae, Cocamide DEA, Path-23,

Xanthzn Gum, Fragrance. Ceiliose,
Sodm

scpropyi Alochol (7051, Deionized water
Chiomuyiend {4 5%)

Benzakonim Chioride (0.3%), Ganaming
L AQUS (36,75

Dimetfyl Berzyl Ammonium Chiorde:
(B0, Demattnyl EEbaray| Ammoniam
Chioride {55%)

Exancd {44,134, Eurayphus OF [13.6%),
Melsizucs Ol (4.5%], Lavender OF
oo
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2

50 sheets.

um

Ui

Loue

Liguid

Gas

Loug

Ui

Lgua

Liguid

For stubbom: siain and disinieciing, pour directy
oriD T surface of on 3 damp cioth. Leaves for §
minutes efore wiping of

Tum the spray nozzie io the ON position. Spray fom

H312 Harmil In contact with skin
13- Canses Skin Inkation

320
38 Ay caLse respiratory imtsson

20cm. Fior dsintsction, ieaves for S minuess. Wipe
wen Uz oniyina

H
H314: Cau

Direxct spray oway from face. Safe for sepll
fariks. Af%er Ume, LT P Spray Oz bt OFF
postion

Sy e

=n
K31 Causes serous sye dawage

3G

at the wousd
A e oy O WADS W ciean cioth

‘Shak wel befors uze. Hokd the cantster upwarsds
and pres fre actomtor 1 reisase e Conbent. Sor
Surtace Disimctant, zpray tanget are for -3
seconds it e on polshed wood, painted
urfares, ientrer, rayon fatvics o sTyic pasics

Shake wel before uzz. Tum the nozzie D Spray o
stream and oy o 20-250m vy, Wipe Sisan
Wi 2 50% dry Clof. Na Ansing required.

1. Locats taar-nofch on S side of sachet

1} ‘Wiash dioth: 7 full cup -+ 1 e waler
2} Fioor and hard surface: 7 full cup + 1 I water
3) Tolet, sink and drain: Do not add waier

Apply Tl sTRrgE weh trigger sorped o ompete
et al surtaces, et sty 3 minutes, then wiee. Sor

Open front resesiabie sHcker and pul oot wpes.
iz arber e 10 prevent POt from onng cut.
riace:

hard, non
Testa sl anes frot et e

For chidren 3l 3oL, spry directy (shout inches)
oo aftectedd aren 3 1.4 Smes daity unil e mimor
it hel & them iz o Arhing for Inzsct bies

HI3E: May cause drowsiness or dlzmness

HI0Z: Harmiu F swalowed
HE20: Causes eye Imitton

H31%: Causes senous eye mabon
HI3E: May cause drowsiness or dzEness

H315: Causes skin irfiation
HIZ0: Causss wye Imion
H335: Mary cause respiraony irftaion

H31% Causes serious ey miation

315: Causes Siin Infation
H31% Causes serious eye imfiabion

HI0Z: Hammhul F swadowed
HAIM: Caumes mye mitaton

VA

NA

OO OO

T Lridentted dus o
ok of information ichemical
compastion)

NA

NA
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local

Local

local

local

Local

local

Local

local

EE

430

1250

2350

830

x00

ioss

pt

Phamacy

Phamacy

Phamacy

Oninz

Cnine

A, oprpyl Ashal (705

Mirohol Denatured Ethanal (75%],
Liquffiesd Petroieum Gas,
Ammaonium Compound, Clronela
Cyrbopogon Nardus) Exsental O Tea
Tree Essenda Of (Malaeucs Aliemafola
on

Berzalkonium chioride (03108,
MM mon Lmchionde

Isopropyl Alcohol (TR

Aicohol (7] Agua, Giyoenin, Grange O

Isoprapy! aicohol (60-908), Water (18-
), Cucumber seed meract (1-5%)

Denatured Bty Alcohod (T5%), Aqua
(12.70%), Fropyiene Giycdl (2%),
Giycerine (1%, Tocophery Acetae.
(0.1%), Fragrance [0.2%)

Denatured Aicohol Efanal (D%,

Perfume and 'Wisier

ity Apchel (T2, Fropane, Buans,
Isobutane
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15x 20em x40
shests

Liguid

cas

Laug

Loug

Uoud

Gas

H31%: Causes serious eye irfiation
H33E: May cause drowsiness o dzzness

Sy A e wouid Iz
and ieave oy oF WD W ciean cicth

Spray af the target surface would lke fo disinfectant
and leave dry O Wipe With Clean ciof. Shake before
uzz

To ciean Wipe: surace untl 3 visitie soling IS

To disinfiect: 'Wipe surface ensusing It remains wet
for 1 minutes

Ta sanltze surface: Apply @ smal amount on

H31E e ImRaton
H336: My EaLsE drowsiness or azziness

HIZ: Hamrhul T swalowed
HE: Causes eye iitaion

HED: Harmiul T swalowed.
312" Harmiul In contact with skin.

HET: hay cause an alegic skin racton
HI1E Causes senous aye damage.
H31E Causes senous &y imfaton

HI36: May Cause drowsiness or dzzness

surface, wak 3 seconds
fowel or cioth. Awoid use on vanished, polshed o
Isroyered Sutaces. If In doubt, fest on 3 sl A

Zpray on e surface you would (ke b sanitze

st spray oo surtace and wipe off woere
nesessary. No rinse requied.

Epray on surface. Wait 30 secongs. Avoa use on
Vamisted, polshed or Brouered sutaces

Tum nezze o ON pesticn, Simply soray dinectly i
surace. Wipe over aith ciean damp choth & alow b
dry. For seckic m:wmmonr! cioth before

‘Shake can weil Hoid can 15-20cm from pre-cleaned
‘SUPtane and sprsy fior 2-3 seconds. Let stand for 10
minutes

HE e riation
H33E: May cause drowsiness o dzzness

HI0Z: Hamriul T swalowed
H3M: Causes eye Imitation

H31%: Caume sarious eye iriation
HE35: May cause respintory Imiaton

HEZE: My caume OTWINEIS and aImness

HI0Z: Hamriul T swalowed
H31%: Cause sanious eye Iriation

HIZ: Hamrhul T swalowed
HE: Causes eye iitaion

HI0Z: Hamriul T swalowed
H3M: Causes eye Imitation

OO OO 4, OO

NA



APPENDIX 4: Calculation for Hazard Classification

‘Ekin  Derious eye
Acute fovicEy Acute foMicRy Fespiratory amn e ceil
Acute twicRy (oral) y {inhatation) comosion  damage! STOT-8E  STOTRE

Froduct Mame Hazsrrous ingredisnts HAZARD STATEMENTR/MH-CODE

333333333333 833

H302: Harmful if swalowed
Chiorhesidine, Benzalkonium Chiorde H315: Cause skin Iritation 1 1 B
H320: Causes ey imiation

HI18: Causes serous eye Imtason

Izonmopy! Alconal (7551 HI3E: May Cause drowsiness or dIziness A !
HI02: Harmtul If swalowsd
Benzemonium Chiorge (025%), Isopmopyl H315: Couse sin ritaten | . o :

alcohal {18.00%) H31E: Cawmes serious eye iraion
H335: May cawse respimatory inftation

Deratured Alcohal Ethanal, Blocde Mk

i H301: Toxic I swallowed
Emclyplees Ol (2G5}, Hydmcmion gas=s HI15: Causes Sk ITRason ' . B

=
F B IEED H320: Gauses eye imttions

H202: HarmTul If swalowsd
HI1E: Causes skin irkason [ i B

Alicyl Bimethy! berayl ammenium chioride
n32%) oo
H320: Gauses eye Immtion

HI15: Causes skin ITkason
Isoprogyl sicohol (T0%) H320: Causes eyes miaton I B v
H33E: May cause drowsiness or dizziness

H20Z: Harmful If sealowed
yiene Giyool Buty Ether {1-5%), Alcohal  H214: Causes sevens Sk bums and eye damags

(1-5%), Eanmikzrium Chonde (=1%) H31E:Causes zin Imtabon ! S A
H21% Causes Senous sys Imhason
Senzethan Joride {00750 035
—J=L T L H21%: Cawses serous sy= Imisson A

Dimethicone, Caproyl Methy Glucamide

H315: Canses s&in Irkation
HI30: Causes sy iiation I B ]
H335: May cawse respimtory inftation
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Benzabinium chisrice {0 51 0%,
Pertoepmoatic acsd (0.015%]

Benzalkonium chioide (0.13%)

Medical aloohaol sopropy akoohol | TE)

eale, Potysortate 20, befoal kanium
Chiaris, Chitarn, Maiaios ANETHN G
[Tem Tree] Lead O, Fragrance, T
Acstate, Prefecethand, Chioipheresin
FPolasium Soale

Berzaikonium chioride (0.2%)

Trietrriene ghyoel, Nl Dimethyl Semeyl
AR Crkerck, EThanl, Wk,
obitans, Butne, Propans,

phesphaie, Potassiom nire

Ethanal (TE¥%}

Iopropy Aleehol (<10%), Sodium Ly
Eulprate [»7%)]

Benzakonium Chisnide |S0%)

Whiater, Ghpoerin (<3%), Quarienary
ATHTRAN T 0T POl [0

HE30E Harmiul F swalicwed
HIZ Hamil in oonbact with skin
HIE Casess sbin Writation
HE 1 Caumes serious eye infladon

HI1l Causes sericus spe riladon

HI1D Causes saricus spe Fitaton
HE36: May cause drowsiness o doziness

HID Cautes Saricus &8 imason

HICE Harmi 1 swilkowsd
AR Causes eye irlation

HI0E Harmiul 1 swidkwesd
HEAZ Harmitil in sontan with skin
HI1G Caumes shin imatisn
HA1E Causes Muﬂlﬂw
HE1E Cautes sricus epe iriagon
HAEE Harm if inbale:
H334: May catse abengy of safima symplors of
toreattang diffculies | inhasesd

H30Z Harmiul I swalkirwed

HH4: Causes severs skin bums and eve damage

HE1E Causes serious eye camage
HEES: My SELE ES{Taory BTRation

H30Z Harmful 1 ewaliowed
HISO Contedi Salitud e rilaton
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]

]

-

bl

Aqua, Didecyl Dimesyl Ammonium Chioride,
Benzaikonium Chonde, PEG-40
Hydrogenaied Castor O, Fragrance

Isopropy! sicohol (50%)

Isopropyl aicohol (B0%], Benzalkonium
‘chioride, Chiorhexidine digiuconate

Propan-2-ol, Docusate sodium, 2-
phenyiphencl, dhionocresol

Cidecyl Dimetiyl Ammonium Chioride
(0.55%), Benzalkonlum Chioride (0.45%]

Fropanol (§5%), Etano! (12%), Hydrogen
Pemuigs (<0.5%)

Izagrmoy Alcohal (30-60%), Ethanal (30-
S0y

Hypechiorus ackd (0.015%)

Izomrepy] @t (75%)

Ethani (50%;), Hydmearnon propetian {10-
30%)

MiA

H315: Camrses serious cye irkaton
HI3E: May cause drowsiness or dzziness

H315: Causes serous eye iradion
H33E: May cause drowsiness or dzziness.

HiA

H302: Harmful If swalowed.
312 Harmul I contact with sxn
H345: Causes skin irkadion
HI15: Causes serious eye ITEaton

H302- Harmul i swabowed
K315 Causes serious eye damage
H320: Causes ey miton
H336: May couse drowsiness or daziness.

H302: Harmlul if swalowed
H30S: May be fatal f swalowed and enters

arsEyz
HI20: Causes eye imitation
H33S: May cause respirtory imitation
H336: May cause drowsiness or dzziness
H3T1: May cause damage fo omans.

H30Z- Harmul If swalowed

HINZ: Harmiul If swabowed
H312: Har#dl In contact with skin
H315: Causes skn Imitason
H312: Cause zerious eye ImEason
H232: Harmful f inhaled
H335: May cause respiratory Imtation
H23E: May cduze drowsingss ang glminess
H350: May cause cancer

H320: Causes ey rmbton
H33S: May cause respimiory imtation
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£

Eodum Dedicyl Barterm Sulphohabs {1-59)

<5 Mononic suffectan, Senzebonbm
efiksiide (001 - <)

gy skohl (T4, Akohal Denee

Efanal (S0% |, Batsns, Propans, Akohel
Cranan, Tdathedyn Cheool (TES), Cusrtarany
Y e ——

Agqua, Derwiuned Elfryl Slosel,
Gicoaide, Cocamide Py

, Sedium Lauryl Gluceos
Carmbocyist, Coc-Glscoakde, Extracts of
Alow vora & Carmes snemis

sprepy Aleshed (T

Chinsofmnol {4 89)

Beneskenium Chinfde ([ 3%), Garaming
%), Agum (98 T4]

Dimetiryl Baryd Amerorium Chicride S0%),
Dimeliryl Ettbeneyl Ammenium Chioride
)

Efann (44 18], Eveabetus OF [13.6%),
Melslauics O (165, Liwander O (0.09%)

HE0E Harrrial F swalbew
HINZ Harmildl in conled with shin
HE1E: Cosers skin it
17, My cauae an shargkc akin ceaction
HEME Caisas wys Filation
HA35. May caise reacivalony isrtaton

HEX2 Harrtl I swabew
HE1A! Canccias, e Sk butieh ared oy Sarvage
HETH: Cous aarious sye damge

HE14. D s ey taton
HESE Wy s i s o i s

HEOE Harmiul i swalkowad
HEZD Cauwes wyw ritation

I Cactes safiou aye Fitation
HESE iy casn drowsitmss o dEH s

HE1E Camssars skl infation
HIZ0 Caumes wys ntaion
HE35. My caise reagieiony iTieson

HEE Cautes Safiom eye itetion

FE1E Causas skin ivaton
HEE Caumes saniou ays irtetion

I e ol o sk
HE20 Catmves wyw irflation
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Euspreey Akesied (TI4%]

Alechol denat, Boprosyl Aleohel (T5%)

Adenibed Dafstured Efrnl [T59%), Liguited
Pl s Cusitenary S um
Comgmnd

Emrra b i ehberide |3 510,
Didmcyidimattyiammonismchionde (0.B40%),

Potytms amethyeretiguen ke
sk Hydrechioridn (08885, Progen-2-al (1-
2%, Akchokthonyiets | -2%)

Ineperey Aleohed (T0%)
el [0}

Ecpropy slcohol (BI-B00%), VWater [10-30°%),
Cusumber seed mxirect | 1-5%)

b rerd E thryl Adkarbecd (T5% )
Deratured Alcshol Ettmes T0%]

Etfryl Alechal (7555, Prapars, Buisne,
[T

HE1 Causes st wye krtaton
HES Wy cwmm drowsi mass o dEEess

AT Car s st aye Folation
HESE dary casnm ciowsinems o diETiness

ST el i sl owed
HE20 Caves ayw irtation

3 Harmiul if swalceed
HATD Harrelsl i comlit with skin
HEIL Catses sowurs skin bums and sve

HI1E Causas shin iritation
FE1T My cause an sbangk: 5ion Fesstio
HE1E: Gatces safiou ays demage.
Hitd Cavees safiow eye rritation
HESE Wiy i diowiifas o dEHness

ST L i ey lation
HE3E Wy comm drowsimns o dETmess

R el i sl wed
HE20 Cales ayw irtation

HEID Cause sarious aye inketon
HASE: My oo reaginmiory imalion
My Cavom Soreare ard Sazies

HEEZ: merrstal i swalkrme
Haii Cause sericus ays irkefion

0T Hurmlul i swalkowed
HEZE Catshes ayw Friafion

HOOZ Harrmiful if swal kowed
HEMY Caises ayw irtation
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APPENDIX 5: Table 3.3 (Hazard Rating of Chemical Disinfectants)

Product Name Hazardous ingredients Hazardous classification H-code Source of information Ri“?[‘:ﬂ: Dﬁ}r‘m’ Ir‘ﬁ?hm
1) Acute toxicity (oral) Cat. 4 H302: Harméul if swallowed
Benzalkonium Chioride 2) Skin comosion/imitation Cat. 2 H315: Cause skin imitation shs Ni& Y Y
3) Serious eye damageleye imitation Cat 28 H320r Causes eye imitation
1) Serious eye damage/eye imitatio Cat. 24 H312: Causes serious eye imitation
Isopropyl aleahol (75%) 2) Specific target organ toxicity, single exposure Cat 3 H336: May cause drowsiness or dizziness pulnkeny 2 v “
1) Acute tooicaty (oral) Cat. 4 H302: Harmful if swallowed
. " 2) Skin corrosion/imitation Cat. 2 H315: Cause skin imritation =
Isopropyl sicohol (18.00°%) 3) Serious eye damageleye mitatio Cat. 24 H312: Causes serous eye imitation 303 2 ¥ Y
4) Specific target organ toxicity, single exposure Cat. 3 H335: May cause respiratory imitation
Denatured Alcohol Ethanod, . .
Biocide NiA NIA Mia NiA N M
1) Acute toxicity (oral) Cat. 3 H301: Towic if swallowed
Ethanol {<15%) 2) Skin comosion/imitation Cat. 2 H315: Causes skin imitation 505 Ni& Y Y
3) Serious ey damageleye imtation Cat 28 H320r Causes eye imitation
i P 1) Acute tooicity (oral) Cat. 4 H302: Harméul if swallowed
b5 D'mﬂ;!d?gg&";m”'“" 2) Skin comosionfirtat on Cat. 2 H315: Causes skin mitation sDs oy Y ¥
' 3) Serious eye damageleye imitation Cat 28 H320: Causes eye imitation
1) Skin comosionfimitation Cat. 2 H315: Causes skin imitation
Isopropy aleohal (70%) 2) Serious eye damapeleye imtation Cat 28 H320: Causes eyes mitation Label 2 Y M
3) Specific target organ toxicity, single exposure Cat 3 H336: May cause drowsiness or dizziness
1) Acute toxicity (oral) Cat. 4 H302- Harmful if swallowed
Alcohol (1-5%), Benzalkonium 2) Skin comosionfimitation Cat. 1 H314: Causes severs skin bums and eye damage sps NiA ¥ v
Chloride {13} 3) Skin comosion/imitation Cat. 2 H315:Causes skin imitation
4) Serious eye damage/eye imtabion Cat. 24 H312: Causes senous eye imitstion
Eenz)eﬁnnl_lunug:gﬁm i 1) Serious eye damageleye imtation Cat. 24 H218: Causes serious eye imitation Label NiA Y M
1) Skin comosionfimitation Cat. 2 H315: Causes skin imitation
Ethanol (80-80%) 2) Serious eye damageleye imitation Cat 28 H320r Causes eye imitation 5DS 3 Y M
3) Specific target organ toxicity, single exposure Cat 3 H335: May cause respiratory imitation
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Benzzikanium chionds [0.5-1.0%)

Benzalionium chiodde {0U13%)

Meadcal dicondl Esopropyl sconol
(753
Benzalkonium Chiorde

Berzalkonium chioride (1.29%)

n-Alkyl Dimetny! Berzyl
Ammonium Chionide, Ethanol

Elhanol (75%)

ISopeDpy Alcohal (<109}

Benzalkonium Chikge (50%)

CuEMENErY Ammanium
Compounas (1.3%)
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1) Serious eye damage/eye Imitalion Cat 2A

1) Serous eye Imttation Cat. 24

EMmageEye
Specific tamet oman toxtey, single EXposUrE Cat. 3

1) Acute imécity foral) Cat 4
Acubs toeicity, (denmal) Gt £
3) SKin comsionmiaton CaL 2
4) Serious eye damagedeye Imitation Cat. 24

HiA

1) Acute toucity [orl) Cat. 4
2) Seficus 2ye EaMmageieye ITttation C3t 28

1) Acute imdcity [oral) CaL 4
2) Skin comoslondmitation Cat. 1
3) Senols eye damageleye Imiaton Cat 1

4) Specific @rget organ tmicky, Single exposurs Ca. 3

1) Acute toucity [oral) Cat 4
2) Senious 2ye tamageieye ITitation Cat. 28

H30Z Harmiul I swallowed.
H31Z Harmiul In contact wit skin.
H31S Causes skin Imitaton.
H313: Causas seniols eye Intiation

H313: Causes serious eye Infiation

315 Causes se0ious ByE Imfiation
- May cause droweiness of diZZiness

HA

H30Z Hammiul i llowed.
H312 Harmul In contact ‘with skin
HI 5 Causes Imitaton
H313: Causes serious eye Imfiation

H302: Hanmul If swailowad
H320: Causes eye Imiation

H302: Harmiul i swallowed
H312: Harmiul In contact ‘with skin
- Causes skin Imtaton

H.
H33d: May cause al
breathing dficuities i Inhaled

H302: Harmiul If swallowed

HI02: Harmiul If seaillowad
HE20: CAUSSE SETI0US SyE IMmation

MiA

MiA

Ratng (+7)

A

MA

MA

MA

MA

MA



Didecyl i methyl Ammonium
Chioride, Benzalkonium Chionde

Iscpeopyl aloanol (30%)

Isopeopy! alcanol (30%)

petny
Chicride (0.55%). Benzalkonium
‘Chionide (0.45%)

Propanal (£5%), Ethanol (129%)

Isopropyl Alconal (30-50%),
Ethanol (30-60%)
Hypochionus add (0.015%)

Isopeopy! aloohal (75%)

Ethianad (50%)
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1) Senious eye damageieye Imiation Cat. 24,
2) Specific tamet organ taxichy, single Exposure Gt 3

1) Serous sye damageeys IMtiEton CEt 24
2] Specific Qangat organ ooy, sigle exposure G2 3

1) Acute: ) Cat 4

1) Acute ety [oral) Cat 4
2} Senous camages Imiamon Cat 1
3]}seme¥mmasl&§'§mmnczm

4) Specific target ongan boxdcty, single exposure Cat. 3

1) Acute toectty jorl) Cat 4
2) Aspiration hazsrd Cat 2

1) Serous eye Inttation Cat. 28
ammmﬂhwmj

H313: Causas serious eye Imtiation
H336: May c3use drowsiness or dizziness

313 Causss serious eye Imiation
- M3y cause orowsiness or dizzness

HA

H30Z Harmiul ¥ saaliowed.
H312: Harmiul In contact with skin
H21S: Causes skin Imiaton
H319 Causas senious eye Imiation

HI02: Harmiul If swallowsd
H305: May be faial F swalowed and eners

cause
H3T1: May cause damage 10 organs.
HI02: Hanmiul IT swailowed

HI02: Hammiul IT seailowad
H212: Harmiul In contact with skin
H315: Causes skin Iriation

Source of InfonTrEsion

LY

LY

WA

MiA

M

MiA



Sodum Dodecyl Bernzens
Suphons [1-5%)

Benzalkonium chionde (001 -
<13}

Isopropy! alcohol (755}

Elrancl (50%)

Clorouyizncl (4.8%)

Berzakonium Chiorde (0.3%)

Ammorium

Crikorite (E0%), N
Ethyioenzyi .&:mnﬁlm%

(BE%)

Etnandl [£4.1%)
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1) Acute toxcity [oral) Cat. 4
towiclty, jdermal) Cat. 4
3) SKin comoslonmiation Cat 2
4) Sensitzaton, SKin Cat 1
£) Senous aye tamageieye Imiation Cat. 25
£) Spedific tamet organ toxichy, single EXposure C. 3

1) Acute toscity foral) Cat 4
2} Skin conmelonmitation Cat. 1
3) Senols eye damageisye ITiEton Cat 1

1) Senous eye cemage/eye Imtation Cat. 24,
2) Speific tamet organ taxichy, single exposure C:t. 3

1) Acute toxcity forl) Cat. 4
2} Sercus sy damageieye ITiEton 3t 25

MA

1) Serous ey damageieye ITiEton 3t 24,
2) Speciic tanget organ toxcky, Singls Exposure C. 3

1}&!’1 comosiondmiation Cat.
2) Serious m\eyemmmczm
3) Spediiic tamget organ hmdclly, single exposure Cat. 3

1) Serious eye damageieye Imation C3t 24

1) SKin comoalonimitation Cat 2
2) Sercus 2ys damageisye imtation Cat 2a,

1) Acute toscity forl) Cat 4
2) Serious eye damageieye ITtEtion Cat. 28

HOZ: Harmiul If secilow
H31Z: Harmiul In contact with skin

HROZ: Harmiul If seaillow
H314: Causes severs 5Kin DUMS 3nd eys damage
H318: ca.sessmwsq.vemfﬁe

H319: Causas senous eye Inftation

H33E: May cause Orweiness of dizziness

HAO2: Harmiul If swallowead
H320: Causes eye Imaton

A

H313: Causes senious eye Imtiation

HE19: CIusas senous eye Inftation

H315: Causes skin Imtaton
H313: CaUBeS Sarlous eye Imhation

H302: Harmrul If seailowad
HE20: Causse eye Infiaton

‘Source of Infonmation Rating (HR)
SOS 3
SOS A

Pubchem 2
Pubchem A,
WA WA
Pubchem 2
Pubchem 3
sSOS A
Pubchem MiA,
Pubchem A

(i)

Hazard  Denmdl Ingestion

(i)



41

42

46

47

48

40

Isopropyl Abcohol (70%)

Isopropyl Abcohol (75%)

Alcohol Denatured Ethanol (75%)

Benzalkonium chioride (0.310%),
Didecyl dimethyl ammonium
chloride (0.040%)

Isopropyl Alcohal (T0%:)

Alcohol (70°%)

lsopropyl alcohol (50-90%)

Denatured Ethy Aloahol (75%)
Denatured Alcohol Ethandl (70%)

Ethyl Alochol (75%)
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Hazardous classification

1) Serious eye damage/eye imiation Cat. 24
2) 2) Specific target organ toxicity, single exposure Cat. 3

1) Serious eye damage/eye imtation Cat. 24
2) 2) Specific target organ toxicity, single exposure Cat. 3

1) Acute toxicity (oral) Cat. 4
2) Serious eye damaps/eys imiation Cat. 2B

1) Acute boxicity (oral) Cat. 4

2) Acute toxicity, dermal Cat 4

3) Skin commosion/imitation Cat. 1

4} Skin cormosion/imitation Cat. 2
5) Sensitization, Skin Cat. 1

) Serious eye damapgeleye imitation Category 1
7 Serious eye damage/eye imtation Cat. 24
B) Specific target organ towicity, single exposure Cat 3

1) Serious eye damage/eye imtation Cat. 24
2) Specific target organ toxicity, single exposure Cat 3

1) Acute tovicity (oral) Cat. 4
2) Serious eye damage/eye imtation Cat. 28

1) Serious eye damags/eye imtation Cat. 24
2) Specific target organ touicity, single exposure Cat 3
3) Specific target organ touicity, single exposure Cat 3

1) Acute boxicity (oral) Cat. 4
1) Serious eye damageleye imtation Cat. 24

1) Acute toxicity joral) Cat. 4
2) Serious eye damage/eye imiation Cat. 28

1) Acute toxicity joral) Cat. 4
2) Serious eye damage/eye imtation Cat. 2B

H319: Causes senous eye imitation
H336: May cause drowsiness or dzziness

H319: Causes senous eye imitation
H336: May cause drowsiness or dzziness

H302: Hamméul if swallowed
H320r Causes eye imiation

H302: Harmful if swallowed.
H212: Harmful in contact with skin
H314: Causes severe skin bums and eye

d

amage.
H315: Causes skin imitation.
H317: May cause an allergic skin reaction
H218: Causes sericus eye damage.
H319: Causes serous eye imitation
H336: May cause drowsiness or dzziness

H318: Causes serious eye imitation
H336: May cause drowsiness or dizziness

H302: Hamnful if swallowed
H32(- Causes eye imitation

H318: Cause serious eye imitation
H335: May cause respirstory imtation
H338: May cause drowsiness and dizziness

H302: Harméul if swallowed
H318: Cause serious eye imitation

H302: Harméul if swallowed
H320r Causes eye imtation

H302: Hamméul if swallowed
H320r Causes eye imitation

Source of information

Pubchem

Pubchem

Pubchem

SDS

Pubchem

Pubchem

DS

Puchem

Pubchem

Hazard ~ Dermal

Rating (HF)

WA

NiA

NiA

NiA

(¥IN)

Ingestion
TN



APPENDIX 6: Table 3.6 (Exposure Rating for Inhalation)

Product Code Product Mame Erequency Rating (FR)  Duration Rating (DR} FWE%‘R‘;’E"" il DE“E";::;:T::“ DE“"Eh‘:Ez';'ﬁ"d mm(l":;;?‘“ﬁ"“ E"““"‘(‘;’;‘“"‘g Hazard Rating (HR) Ri"';:;;i"“
2 5 1 3 Moderate Low 2 3 2 8
3 5 1 3 Moderate Low 2 3 3 o
7 & 1 3 Maderate Low 2 3 2 8
12 5 1 3 Moderate Low 2 3 3 o
18 & 1 3 Maderate Low 2 3 2 8
19 5 1 3 Maderate Low 2 3 4 12

22 & 1 3 Maderate Low 2 3 3 9
23 5 1 3 Maderate Low 2 3 2 8
26 5 1 3 Moderate Low 2 3 2 Li]
7 5 1 3 Maderate Low 2 3 2 8
28 & 1 3 Maderate Low 2 3 4 12
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Risk Rating

Product Code Product Name Frequency Rating (FR)  Duration Rating (DR) Fw;%gﬁ“" Hakng DE“;;:uErzm“ D“meh:az:"‘-“d mm(‘n‘:;;-"“ﬁ"“ E""‘E"&m Hazard Rating (HR) e
a0 5 1 3 Moderate Low 2 3 4 12
3 5 1 3 Moderate Low 2 3 3 9
33 5 1 3 Moderate Low 2 3 = 9
36 5 1 3 Moderate Low 2 3 z 8
a7 5 1 3 Moderate Low 2 3 2 8
30 5 1 3 Moderate Low 2 3 3 o
41 5 1 3 Moderate Low 2 3 7 8
44 5 1 3 Moderate Low 2 3 z 8
45 5 1 2 Moderate Low 2 3 2 8
47 5 i 3 Moderate Low 2 3 2 8
48 5 1 3 Moderate Low 2 3 =S 9
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APPENDIX 7: Table 3.14 (Dermal Assessment)

Dwuration Exposure
Product Code Product Mame Relevant H-code Hezamous — Exiend ofDemnal | o dies Long tem (215 Level of Risk
Properties Contact : . A .
min/shift) mindshift)

H302Z: Harmful if swallowed
H315: Cause skin irritation Irritation Small ! M2
H320: Causes eye irritation

H319: Causes serious eye
irmitation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed
H315: Cause skin irritation
H319: Causes serious eye
irmitation
H335: May cause respiratory
irmitation
H301: Toxic if swallowed
H315: Causes skin immitation Irritation Small ! M2
H320: Causes eye irritation
H302: Harmful if swallowed
H315: Causes skin irritation Irritation Small / M2
H320: Causes eye imitation
H315: Causes skin irritation
H320: Causes eyes immitation
H336: May cause drowsiness or
dizziness

Irritation Small ! M2

Irritation Small { M2

Irritation Small f M2

H302: Harmful if swallowed
H314: Causes severe skin bums
and eye damage Corrosive
H315:Causes skin irmitation Irritation S J kil
H319: Causes serious eye
irritation

H319: Causes serious eye A

ritation Irritation Small ! M2

H315: Causes kin irritation

H320: Causes eye irmtation

H335: May cause respiratory
irmitation

10 Irritation Small ! M2
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Product Code Product Name

12

13

15

17

18

19

20

83

Relevant H-code

H302: Harmful if swallowed.
H312: Hamful in contact with
skin.

H315: Causes skin imitation.
H319: Causes senious eye
irritation
H319: Causes serious eye
irmitation
H319: Causes serious eye
immitation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed.
H312: Hammiul in contact with
skin
H315: Causes skin irmitation
H319: Causes serious eye
imritation

H302: Harmful if swallowed
H320: Causes eye irmitation

H302: Harmful if swallowed
H312: Hammiful in contact with
skin
H315: Causes skin irritation
H318: Causes serious eye
damage
H319: Causes senous eye
irmitation
H332: Harmful if inhaled
H334: May cause allergy or
asthma symptoms or breathing
difficulties if inhaled
H302: Harmful if swallowed

H314: Causes severe skin bumns

and eye damage
H318: Causes serious eye
damage
H335: May cause respiratory
irmtation
H302: Harmful if swallowed
H320: Causes serous eye
irmitation

Hazardous

Properties

Acute toxicity
Irritation

Irritation

Irritation

Acute toxicity
Irritation

Irritation

Acute toxicity
Corrasive
Irritation

Corrosive
Irritation

Immitation

Extend of Dermal
Contact

Small

Small

Small

Small

Small

Small

Small

Small

Duration Exposure

Short term (<15
min/shift)

Long term (=15
mins'shift)

Level of Rigk

M2

M2

M2

M2

M2

H2

H2

M2



Product Code

22

23

25

26

27

29

30

Relevant H-code

H319: Causes serous eys
irmitation
H336: May cause drowsiness or
dizziness
H319: Causes senous eys
imitation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed.
H312: Harmful in contact with
skin
H315: Causes =kin irritation
H319: Causes serious eyes
imitation
H302: Harmful if swallowed
H318: Causes sefious eys
damage
H320: Causes eye irmitation
H336: May cause drowsinsss or
dizziness
H302: Harmful if swallowed
H305: May be fatal if swallowed
and enters airways
H320: Causes eye irmitation
H335: May cause respiratory

imitation
H336: May cause drowsiness or
dizziness
H371: May cause damage o
organs

H302: Harmful if swallowed
H312: Harmful in contact with
skin
H315: Causes skin imitation

H332: Harmful if inhaled
H335: May cause respiratory
imitation
H336: May cause drowsiness and
dizziness
H350: May cause cancer
H320: Causes eye irritation
H335: May cause respiratory
imitation

Hazardous
Properties

Irritation

Irritation

Acute toxicity
Irritation

Corrosive
Irritation

Irritation
Skin absorption
and other
properiies

H319: Cause serious eye imitation  Acute toxicity

Irritation

Irritation

Extend of Dermal
Contact

Small

Small

Small

Small

Small

Small

Small

Dwwration Exposure

Short term (<15
minfshift)

Long term (=15
min/shift)

Level of Risk

M2

M2

M2

H2

M2

H1

M2



Hazardous Extend of Dermal

Product Code Product Name Relevant H-code Properties Contact

H302: Harmful if swallow
H312: Harmful in contact with
skin
H315: Causes skin irritation Acute toxicity
H317: May cause an allergic skin Irritation Small
reaction Sensitisation
H320: Causes eye iritation
H335: May cause respiratory
imitation
H302: Harmful if swallow
H314: Causes severe skin bums
and eye damage Corrosive Small
H318: Causes serious eye
damage

H319: Causes serious eye
imitation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed
H320: Causes eye imitation
H319: Causes serious eye
imitation
H336: May cause drowsiness or
dizziness
H315: Causes skin irritation
H320: Causes eye imitation
H335: May cause respiratory
imitation
H319: Causes serious eye
imitation
H315: Causes skin imitation
H319: Causes serious eye Irritation Small
imitation
H302: Harmful if swallowed
H320: Causes eye imritation

H

32

33 Imitation Small

Imitation Small

36 Imitation Small

v Irritation Small

38 Imitation Small
39

40 Irritation Small
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Duration Exposure

Short term (<15
min/shift)

Long term (=15
minfshift)

Level of Risk

M2

H2

M2

M2

M2

M2

M2

M2

M2



Dwration Exposurs
Hazardous Extend of Dermal .
Properties ot Short term (<15 Leng term (215 Level of Risk
min/shift) min/shift)

Product Code Product Name: Relevant H-code

H319: Causes serious eye
irmitation
H336: May cause drowsiness or
dizziness
H319: Causes serious eye
irritation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed
H320: Causes eye irmtation
H302: Harmful if swallowed.
H312: Harmful in contact with
skin_
H314: Causes severe skin bums
and eye damage.

H315: Causes skin imitation.
H317: May cause an allergic skin
reaction
H318: Causes serious eye
damage.

H319: Causes serious eye
irmitation
H336: May cause drowsiness or
dizziness

4 Irritation Small ! M2

42 Irritation Small ! M2

43 Irritation Small ! M2

Acute toxicity
Cormosive Small ! H2
Irritation

H319: Causes serious eye
irmitation
H336: May cause drowsiness or
dizziness
H302: Harmful if swallowed
H320: Causes eye irritation
H319: Cause serious eye imitation
H335: May cause respiratory
irmitation Iritation Small ! Mz
H336: May cause drowsiness and
dizziness

45 Irritation Small ! M2

46 Irritation Small ! M2

47

H302: Harmful if swallowed
H319: Cause serious eye imtation
H302: Harmful if swallowed
H320: Causes eye irritation
H302: Harmful if swallowed
H320: Causes eye irmitation

48 Irritation Small ! M2

49 Irritation Small ! M2

50 Irritation Small ! M2
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APPENDIX 8: Table 3.17 (The Level of Health Risk)

Level of Risk Determination for Inhalation Exposure

Risk for Dermal Exposure

e Risk Rating, RR [RR=HR x ER}
(inhalation} Low Risk (RR.=  Moderate risk  High Risk (RR= Low Rick (L Moderate ik High Risk (H1 &
14) (RR =5-12) 15- 25) ermHEpll] (M1 & M2} H2)
1 /A MIA M2
2 Maoderate ] M2
2 Maoderate a M2
4 A N/A MIA
5 M/A i, M2
g M/A A B2
7 Maoderate 8 Mz
g NA M4, Hi
g A MIA M2
10 M/A MIA M2
11 MiA NI M2
12 A MIA M2
13 Moderate a M2
14 M NI MIA
15 M/A NIA Bz
16 NiA MNIA, MIA
17 M/A NIA Bz
18 Moderate ] Hz
18 Maoderate 12 Hz
20 M/A M, M2
21 MIA NIA MIA

87




23
24

26
27
28
24
30
31
32

& & E B

37
38
3a
40
41
42

& 24

47
48
L
50

Moderate
Moderate
HIA
A
Moderate
Moderate
HIA
Moderate
Maoderate
Moderate
MIA
Moderate
MIA
HNIA
Moderate
Moderate
MIA
Moderate
HIA
Moderate
HIA
A
Moderate
Moderate
HIA
Moderate
Moderate
YA
HIA

MA
MIA

[ )

M2
M2
MIA
M2

M2
MIA

M2
M2

M2
M2
MIA
M2
M2
M2
M2
M2
M2
M2
M2

M2
M2
M2
M2
M2
M2

H2

H1

H2

H2
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