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ABSTRACT

Within the community of a human’s microbiome, resides many forms of bacteria, viruses, and fungi,
which can be transferred through the air and by direct contact with surfaces, animals, faeces, and
food.! What is the best method in preventing bacterial spreading? If it is soap, which hand soap is the
most effective?

There are various bacteria and viruses present within communities that are continually transmitted.
Therefore, it is essential for individuals to discover the most effective and efficient hand soap to
protect themselves and others. Many types of hand soaps are available, with some advertising they,
‘kill 99% of germs’, while others concerned with the qualities and benefits it places on the skin, such
as ‘soft on hands’. The purpose of the following investigation is to determine the most effective brand
of antibacterial hand soap in preventing microbial transmission and inhibiting bacterial growth.

Five different hand soaps were analysed, regarding their effectiveness in preventing the transmission
and growth of antibacterial agents. Over a time period of 7 days, identified microbial colonies were
recorded, both digitally (through visual file) and noted. After the 7-day time period, for each brand of
antibacterial hand soap (for each trial), the bacterial colonies were compared to their controls. Many
observations were made, during the practical, and the most effective hand soap in preventing
microbe transmission was discovered. Dettol and Palmolive were the most effective at preventing
microbe transmissions on agar plates, whereas the Balnea, Carex and Coles trials showed
considerable quantities of bacterial colony growth. Therefore, when selecting future hand soaps,
Dettol and Palmolive liquid hand washes are advised.

INTRODUCTION — INFORMATION/RESEARCH / EVIDENCE

Microorganisms form a large quantity of the living material on Earth, and they are organised into seven
main divisions: bacteria, archaea, protozoa, algae, fungi, viruses and helminths. > Some
microorganisms aid in positive processes such as oxygen production, whilst others can be pathogenic
(causes disease to humans and plants)®. Each varying microorganism has a different cellular
composition (cell composition/structure), morphology (form), locomotion (ability of movement), and
reproduction (offspring method).*

Bacteria: Bacteria, is a unicellular microorganism and is classified
as a prokaryotic cell (an organism without a ‘distinct membrane-

bound” nucleus). Bacteria can be identified in four main shapes; e S
Bacillus (Rod shaped), Coccus (Spherical shaped), Spirilla (Spiral  figyre 1 - Bacterial cell structure example
shaped), and Vibrio (Curved shape)®. The bacteria cell wall is (Brainkart, n.d.)

}(lowa state Uni: n.d.)
2 (Harvard: 2017)

3 (UNESCO: 2021)
4(Harvard: 2017)

5 (lowa state Uni: n.d.)
& (Libre texts: 2021)
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composed of the polymer Peptidoglycan (or Murein)’ which consists of amino acids, and sugars,
forming a mesh-like layer® on the outside of the plasma membrane. Bacteria reproduces through
‘binary fission’,® a form of asexual reproduction. During binary fission, bacteria duplicate their genetic
material (DNA) and divide in half to become two identical, yet separate independent organisms.®
Movement of the bacteria occurs in some species if they have a flagellum - a tail-like appendage that
is attached to the cell membrane.

Bacteria can be classified into varying groups through different methods. One classification uses gram
staining, either gram-positive (staining purple) or gram-negative (staining pink); which is dependent
upon the cell wall structure. Another divides the bacteria dependent upon response to oxygen; either
aerobic (living in O, presence), anaerobic (living without O,) or facultative anaerobes (live in both
environments). ! Another, refers to the bacteria’s method of obtaining energy; autotrophs use
sunlight as energy, heterotrophs consume other organisms, saprophytes use decayed material, and
chemoautotrophs obtain energy through chemical reactions.

Bacteria grows best in warm, moist conditions, with a surrounding environment rich in proteins, and
a pH level that is neutral or low in acidity!?. The fastest growth occurs in temperatures ranging
between 5°C and 57°C which is commonly known as the Temperature Danger Zone (TDZ).

Antibacterial agents in soap:

Antibacterial agents are active substances against pathogenic bacteria'®. They complete this act
through reducing the metabolic activity of the bacteria, to prevent further spread. The most common
antibacterial agents identified in hand soap, include Triclosan and Triclocarban.

Triclosan and Triclocarban:

Triclosan and Triclocarban are believed to be the active ingredients in % of all antibacterial liquid
soaps'®. It is used as an antiseptic, disinfectant, and preservative in varying products. When used at
high concentrations, the two agents inhibit the bacterial enzyme ‘enoyl-acyl carrier protein

715

reductase’’® which disrupts the catalysis of fatty acid biosynthesis®. In turn, this prevents cell

membrane production which leads to bacterial growth inhibition®’.

Concerns that bacteria found on the skin can become immune to triclosan, was disregarded after a
risk assessment by the ‘National Industrial Chemicals Notification and Assessment Scheme
(NICNAS)’*¢; (Refer: PEC30-Triclosan.pdf (industrialchemicals.gov.au)).

7 (Biology dictionary: 2017)
8 |bit

°(Harvard: 2017)

10 (Libre texts: 2021)

1 1bit

12 (lJowa state Uni: n.d.)

13 (Macri: 2017)

14 (PubChem: n.d.)

15 (Macri: 2017)

16 (PubChem: n.d.)
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Importance of the antibacterial agents in soap:

Nonpolar “talls” adhere to dirt on the skin.

- e mie;  Germs and bacteria are attracted to the natural oils found on the skin.
molecules

o As water and oil do not mix, soap must be used to remove substances,
O”W Qo ?f % including bacteria. When the ‘pin shaped’ soap molecules are applied to
ﬁ o%“ the skin, the hydrophilic head bonds with the water, whilst the
< hydrophobic tail curls inward, to protect itself against water, forming

micelles (soap bubble cages),'” which loosen and capture the germs

Figure 2 - Interaction of antive soap  from the skin. Soap has both polar and non-polar properties, therefore
particles and 'germs/dirt' on the

. capable of removing most types of molecules. ® The antibacterial
skin. (Ref: Unesco: 2021)

agents, are intended to stop the possible bacteria (left on the hand after
washing) from ‘replicating’*®, reducing the risk of bacterial germs and further protecting the user.

The following investigation examines varying types of antibacterial hand soaps, to determine the most
effective antibacterial hand soap in inhibiting bacterial growth. The investigation, performed over a 7-
day time-period, examined five different antibacterial hand soaps. Each hand soap was tested on an
agar plate that was split in half, with one side being the control (bacterial swab only), and the other
side containing the bacterial swab and the antibacterial hand soap (trial side). The final number of
bacterial colonies present on each agar plate, determined the most effective brand of hand soap.

PLANNING AND CONDUCTING
Aim:

To determine the most effective antibacterial hand soap brand in inhibiting microbe transmission and
growth.

Hypothesis:

It is predicted that Dettol’s Soft on Skin liquid hand wash will be the most effective hand soap because
according to Finder, it was considered to be the most effective hand soap. These results were based
on customer feedback over a 3 month to 3-year period. Dettol also won the 2021 Finder Award as the
Best Rated Hand soap Brand.

Best Rated Hand soap Brand:
Dettol

Taking out two categories this year, Dettol was also named the
best hand soap brand. Keeping on top of hand hygeine has never
been more important and Dettol was top rated overall as well as
for its effectiveness and scent.

Link: Best hand soap brands in Australia 2021: As chosen by Australians | Finder

17 (USA department of health and human services: n.d.)
18 (Rengel: 2017)
19 (USA department of health and human services: n.d.)
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Method Chosen and Fair Test:

To determine the most effective antibacterial hand soap, a qualitative method chosen was chosen to
compare the growth of bacterial growth on agar plates. The following method below was selected as
it allowed the trial side (bacterial swab with antibacterial hand soap) to be easily compared against a
control side (bacterial swab only), for each brand of antibacterial hand soap. Three trials were
conducted for each brand of antibacterial hand soap to see if the results were reliable.

This investigation was a fair test because each antibacterial hand soap was subjected to the same
method and had the same number of trials. Controlled variables were also kept consistent (i.e.,
temperature of the incubator, swab source of bacteria, place of swabbing on agar plate and the
amount of antibacterial hand soap used, as detailed below). All of these factors contributed to fair
testing because every trial, for each brand tested was treated identically. This allowed results to be
fairly compared.
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Variables:
Independent variable: Brand of antibacterial hand soap being tested.
Dependent variable: Quantity of bacterial colonies formed on the Agar plates.

Controlled Variables:

Control group How they were controlled Why they were controlled

Temperature of the incubator Checked daily, and kept at a If increased, then decreased
constant rate between 36 — 27 | on day; the results of
degrees bacterial growth would not
be accurate. The
temperature was also set at
the maximum level as stated
in the school policy for
growing microorganisms
(stated in the risk

assessment).
Swab source for bacteria All swab sources derived from | Different people have
the mouth of individual different bacterial
participant; Sahibjot. characteristics; if used

different people then
experiment would not have
been fair test.

Place of swabbing on agar plate The mouth swab was placed If changed then identified
over entire plate, whereas the | bacterial colonies would not
soap swab was only result in a fair test
completed on one half of the

line.

Amount of hand soap used An individual cotton bud, of If different size cotton buds
the same size, was used to were used to retrieve the
retrieve the soap samples (a soap samples, the trials
different one was used for would be unfair and result in
each sample). biased results.

The Controls:

Control 1: bacteria only with no antibacterial soap (set up to see if antibacterial soap inhibits bacterial
growth).

Control 2: agar plate that has no bacteria and no antibacterial soap (set up to prove that the agar
plates were not contaminated).
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Equipment and materials:

N o v kA w N PE

X 20 Sterilised agar plates

X 35 cotton buds

X 5 different hand soap brands (Dettol, Palmolive, Carex, Balnea and Coles)
X530 mL beakers

X 1 Marker pen

X 1 Incubator

X 1 Sticky Tape

Scientific Method of Investigation

1.

A line was drawn down the middle of one sterilized agar plate. One side was labelled C (for
control) while the other side (the trial side) was labelled with the name of the tested
antibacterial hand soap. (Appendix One)

Step one was repeated twice more for the same brand of antibacterial soap. A separate agar
plate (the second control) was labelled as ‘control’.

Steps one and two, were repeated for the other 4 antibacterial hand soap brands.

A dry cotton bud was then gently rubbed against the inside of a person’s cheek.

The lid of the initial agar plate was lifted off, and the cotton bud was streaked onto the agar,
in a zig zag pattern (Appendix Two).

The previous cotton bud was discarded and a new one was dipped into the first brand of
antibacterial hand soap. This hand soap was carefully traced over the bacterial streak on the
trial side of the agar plate.

Steps 4 — 6 were completed for the other 4 brands of antibacterial hand soap.

Each agar plate was sealed with sticky tape and placed into an incubator for 7 days at an
average temperature of 36 degrees Celsius.

The agar plates were examined daily, with photos taken and observational data recorded.
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RISK ASSESMENT

OSA RISK ASSESSMENT FORM

for all entries in (v') O Models & Inventions and O Scientific Inquiry

This must be included with your report, log book or entry. One form per entry.

NAME: Madison Gurney-White and Sahibjot Kaur ID:

SCHOOL: Our Ladv of the Sacred Heart College

Activity: Give a brief outline of what you are planning to do.

The purpose of the following experiment is to compare varying antibacterial agents within hand
soaps, to determine the most effective antibacterial hand soap in preventing microbe
transmissions and bacterial growth. The most effective hand soap will be determined through
placing varying hand soaps upon bacterial streaks on an agar plate, then promoting bacterial
growth in an incubator at 37°C, for 7 days. As a result, the most effective antibacterial hand soap

will be determined through noting the number of bacterial colonies present in each agar plate.

Are there possible risks? Consider the following:

» Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.

* Thermal risks: Are you heating things? Could you be burnt?

= Biological risks: Are you working with micro-organisms such as mould and bacteria?

« Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?

* Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could
you use a battery instead?

« Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?

+ Other hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting
to be part of your experiment.




Madison Gurney-White & Sahibjot Kaur
2021 Oliphant Science Awards

RISKS:

HOW | WILL PREVENT THESE RISKS:

Chemical risks:

Antibacterial hand soaps, contain fragrances, many have
phthalates; consequently, trigger allergies, if eaten then cause
vomiting or diarrhoea; irritate and cause swelling or sharp pain
in the eyes.

Hand soap label to be consulted before usage. Safety
precautions to be taken - lab coat and gloves to be worn.
Not used near the eyes. Hands to be washed with water
before touching the area. If eyes do contact then flushed
out with water, at room temperature. Not to be
consumed.

Biological Risks:

Agar is harmless, but bacteria or fungi grown on agar may be
pathogenic. Knowledge of microbiology and aseptic techniques
is required to minimise risks to staff, students and the
environment.

Agar will not be incubated at temperatures around 37°C,
as increases growth of pathogenic organisms. The policy
of my school’s authority will be consulted and referred
to regarding suitable organism growth within supervised
school experiments.

I will tightly seal the agar plates after required steps
complete, and not to be re-opened.

Sharps risks:

Plasticware (Agar Plate), if broken, chipped or contains sharp
edges, or sharp fragments, then hold possibility of cuts and
injury toward user.

Broken, chipped or sharp-edge plasticware will be
discarded, and not be used.

If dropped and breaks, then hands will not be used to
retrieve; instead will be swept up, with dustpan and
broom.

Electrical risks:

Incubator used to encourage bacterial growth on agar plates.
Possible contamination of incubator is possible, temperatures
greatly impact bacteria growth, possibly to unsafe level. If cord
is damaged then presents risk to user, such as electric shock.

The agar plates will be tightly sealed before being placed
into the incubator, and regularly checked.

Cord will be inspected for damage, heat corrosion, or
lose connection, if identified then replaced immediately.

Other hazards:

Permanent Marker — Inhaling contents may be harmful, due to
toxic volatile solvents. May cause severe irritation, if used on
skin as a cosmetic. An allergic reaction is possible. Pen liquid
may be flammable.

The pen will be recapped tightly after use, and fumes will
not be inhaled.

The safety data sheet from the manufacturer will be
consulted before use.
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RESULTS

Table One - Dettol:

Please note: C = Control (bacteria sample, no antibacterial soap)

Control = Agar only, no bacterial sample and no antibacterial soap

Day Temperature | T1 T2 T3 Control
(%)
1 (3 June, 37

Thursday)

2 (4™ June, 37
Friday)

[Weekend] -
3 (7" June, 37
Monday)

4 (8™ June, 37
Tuesday)

5 (9™ June, 37
Wednesday)

Observations:

e Fortrial 1, there is bacterial growth, even in the presence of antibacterial hand soap (as seen
in the colony that is located toward the top quadrant). This colony is likely due to
contamination.

e Overall, when observing the control side (C) against the trial side, most bacterial growth was
prevented (especially trials 2 and 3).
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Table Two - Palmolive:

Please note: C = Control (bacteria sample, no antibacterial soap)

Control = Agar only, no bacterial sample and no antibacterial soap

Day Temperature T1 T2 T3 Control
(%)
1 (3 June, 37
Thursday)
2 (4" June, 37
Friday)
[Weekend] -
3 (7™ June, 37
Monday)
4 (8™ June, 37
Tuesday)
5 (9% June, 37
Wednesday)

Observations:

e The control side (C) contained many bacterial growths, whereas bacterial grow was
generally prevented on the trial side (particularly for trial two).

e The bacterial growth on the trial side appears to be reasonably close to the middle line. This
is possibly due to contamination from the control side (C).
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Table Three - Carex:

Please note: C = Control (bacteria sample, no antibacterial soap)

Control = Agar only, no bacterial sample and no antibacterial soap

Day Temperature | T1 T2 T3 Control
(%)
1 (3 June, 37

Thursday)

2 (4™ June, 37
Friday)

[Weekend] -
3 (7" June, 37
Monday)

4 (8™ June, 37
Tuesday)

5 (9t June, 37
Wednesday)

Observations:

e Bacterial growth for both the control side (C) and the trial side occurred for this hand soap
(especially for trial 2).

e Onthe trial side, there are many bacterial colonies present (especially for trials 2 and 3) which
indicates that the hand soap is not as effective in preventing microbe transmission and
growth.
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Table Four - Balnea:

Please note: C = Control (bacteria sample, no antibacterial soap)

Control = Agar only, no bacterial sample and no antibacterial soap

Day Temperature
(%)

1 (3 June, 37

Thursday)

2 (4™ June, 37
Friday)

[Weekend] -
3 (7™ June, 37
Monday)

4 (8™ June, 37
Tuesday)

5 (9t June, 37
Wednesday)

Observations:

e Trial three has few bacterial colonies on the trial side compared to the other trials.

e Throughout the 7-day course, it appears that the bacteria from the control side (C) slowly
spread to the right side of the agar plate.

e A large bacterial colony progressively gets larger between June 4™ and June 7*" for trial one
(control side (C)). This is likely to be from contamination.
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Table Five - Coles:

Please note: C = Control (bacteria sample, no antibacterial soap)

Control = Agar only, no bacterial sample and no antibacterial soap

Day Temperature | T1 T2 T3 Control
(°)
1(3June, |37

Thursday)

2 (4" June, |37
Friday)

[Weekend] | -
3 (7" June, |37
Monday)

4 (8" June, |37
Tuesday)

5(9" June, |37
Wednesday)

Observations:

e The bacterial colonies are seen on the trial side of the agar plate. This indicates that the
Coles brand of hand soap is not as efficient when preventing microbe growth compared to
other brands.
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DISCUSSION OF RESULTS:

The investigation conducted, examined various antibacterial hand soaps to determine which is the
most effective in inhibiting microbe transmission and growth. The most effective hand soap was
identified by producing a bacterial streak on agar plates and then coating the bacterial streak with
antibacterial hand soap. Through extensive observations over seven days, it was concluded that the
most effective hand soap in preventing microbe transmission and growth was Dettol, followed by
Palmolive. This conclusion could be made because for all three trials, Dettol had the least number of
grown bacterial colonies on the trial side of the agar plates. These results suggest that Dettol must
have the greatest amount of active ingredients (triclosan and triclocarban) that cause the inhibition
of bacterial growth.

Balnea and Coles brands had more bacterial growth on the trial side over the 7-day time period
which suggests that they were less effective in preventing bacterial growth, compared to Dettol and
Palmolive brands. Carex proved to be the least effective in preventing bacterial growth, compared
to the other hand soaps. These results suggest that Carex must have the least amount of active
ingredients (triclosan and triclocarban) that cause the inhibition of bacterial growth.

EVALUATION

This investigation is relevant in today’s society due to the ongoing Covid-19 global pandemic. Hand
soap and hand sanitizer have become increasingly important due to the rapid transmission of both
bacteria and viruses in local communities. To ensure that results were reliable, three trials were
conducted for each hand soap over a 7-day time period.

Two controls were used in this experiment. Control 1 contained the bacterial streak but no
antibacterial soap. The purpose of this control was to observe if antibacterial soap inhibits bacterial
growth. Control 2 was the agar only and it did not contain a bacteria streak or antibacterial soap. The
purpose of this control was to prove that the agar plates were not contaminated.

Random errors are caused by uncontrolled factors which produce natural variation in results. Random
errors cause results to be imprecise. The first random error was the number of bacterial cells that
were streaked onto the agar plates. For a given brand of antibacterial hand soap, if a slightly larger
amount of saliva was streaked onto an agar plate, then it would contain more bacterial colonies,
compared to another plate that contained less saliva. Consequently, the plate that contains more
bacterial cells is likely to not be completely covered with antiseptic hand soap. This would result in
greater bacterial growth compared to an agar plate that contained less saliva. This random error would
have also increased the chance of cross contamination on the trial side of the agar plate (bacterial
streak with antiseptic soap).

Another random error for a given brand was the amount of antiseptic hand soap that was applied to
the bacterial streak on the trial side of agar plates. If slightly more antibacterial hand soap was applied
to the trial side of the agar plate (bacterial streak with antiseptic soap), then it is likely to have less
bacterial growth because more of the bacterial streak would be covered.

Random errors cannot be fixed by the experimenter; however, their effects can be minimised by
completing numerous trials and by calculating an average.
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Systematic errors are due to human errors, faulty equipment or errors in the method. Systematic
errors cause inaccuracies in results. These errors can be corrected by the experimenter. One
systematic error was that the same agar plate was used for the control (bacteria streak only) and the
trial (bacterial streak and antiseptic hand soap). This caused the trial side of the plate to be
contaminated with bacterial colonies from the control side. An improvement would be to use separate
plates for the control (bacteria streak only) and trial (bacterial streak with antiseptic soap) for each
brand of antiseptic soap. Another systematic error was that the most effective antibacterial hand soap
was determined based on general observations of agar plates (e.g., Dettol was more effective in
preventing bacterial growth than Palmolive because it overall appeared to have less bacterial colonies)
rather than counting the precise number of bacterial colonies for each trial, for every brand of hand
soap.

A future experiment that is relevant and interesting would be to investigate is the effectiveness of
different brands of hand sanitiser. Due to the current Covid-19 pandemic, many people constantly
carry around and use hand sanitisers. Individuals in society would benefit from this research because
they would find it to useful to know which hand sanitiser is the most effective at preventing microbial
growth.

CONCLUSION:

In conclusion, the prevention of bacterial growth was examined for five different brands of
antibacterial hand soaps over a 7-day time period. Results showed that the most effective hand soap
in preventing microbe transmission and growth was Dettol, followed by Palmolive. This conclusion
could be made because for all three trials, Dettol had the least number of grown bacterial colonies on
the trial side of the agar plates. These results suggest that Dettol must have the greatest amount of
active ingredients (triclosan and triclocarban) that cause the inhibition of bacterial growth.

Balnea and Coles brands had more bacterial growth on the trial side over the 7-day time period
which suggests that they were less effective in preventing bacterial growth, compared to Dettol and
Palmolive brands. Carex proved to be the least effective in preventing bacterial growth, compared
to the other hand soaps. These results suggest that Carex must have the least amount of active
ingredients (triclosan and triclocarban) that cause the inhibition of bacterial growth.

Word Count: 2189

APPENDICES:
Trial Side
Control Side
(bacteria
c Name of (bacteria and
hand soap only) antibacterial
#1 hand soap)

Appendix one - First step of this practical Appendix two - Streaking of Agar plate
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bjot Kaur

Appendix three — layout before beginning the practical

Appendix four — 50ml beakers with hand soaps

Appendix five — 50ml beakers and hand soaps

Appendix six — Dettol

Appendix seven — Palmolive

Appendix eight — Balnea Body

16
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Appendix nine — Coles Appendix ten — Carex
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i Corﬁp\e-\ed CiS W qsse5men+(smence e acher Sigﬁ)

Tocivae - F(Scier\+’\£(c Repor-g

- Questioniog | Predicsring: Ques+ion Deing in\:es-*icao-\-ed? Predicred

0L 4 comMne 7

* Plamning [ Conavering i Explain me+hod chosen — possible
Variables —~ wnith variabie Goill Yoo change [ whickh yari aoe wotvy
Yoo meosUre'?, iS i+ a \{:oir = -\-eS-\'/, iNcarode $S4ePs to in\;es+i90+i-
O 40 auow Someone eirse +o dO i+ exacily as yooL Atd (&,

- Processiog [ Anaigsing do+a 2 ingortma +idM 1 Preseos theasorements

and  ODServo+ioNs gron invesHigation io Soidabvle Loremay, A

- tabies [ graphS , pPro+0S [ Skeiaches. Analyse e resu\+S Lehat .!

pa+irern .and rela+ionsSMits are Seem 1o e do.-'co? WNhaod conA\O -~ |

30NS can be made ) Do resu t4S SOPPOE * pvecic4ions7
»Evo\uo-ﬁngi How Con the investigation ‘e \mproued7 How couid |

Hhe piodings 'Be osegon do orners. Relared ques+ioNs Suitrabre
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Seieov+i giel URongoiew |

foher inves+iga+ion 7

Cbﬁa-\"ﬁ\jffch

. por
COMMUhiCO+'\09'- Presen+ Science inves-Hgo-Hor\ LsiOQg
O nomber o ways —

Scien4ific +termsS ;, represen+ dotao

Various +ex +S [ char+S [ qraphs [ +aoies (use TT)

On(d

« Regference Sec+ioM . At Sowrces Of (N{fO. ocCecessed

l—> relate inves+iga+iomn 40 research. from otmer Soucces.
L-> books, website, mmoagazineS X any peop\e

l—> Quote i0 quotatiom rarwsS @) regerence oOg soorce

* Nord covn+t incrvaed inenred (1077 rolerance)

> Headings, +i+1eS, figure (ap+ionS +aoieS 4 regerences

— Years 1 - 12 = 2000 wordS

DOOMISS OO

. Vo
4B onNnivn e

1a [os|21

Ir\q‘\J{(‘L\ D\Q.ﬁn'\mc\

-_ Chemis-w%'-

—

‘¥ an+ibacierial hanscapsS --egpfectiveness

Top * Anitipocierinl hand sonitizer -~ efrecdiveness

3 " Copper In nitric ocid and SOIL4I00 COLE  CHACGIOQ

Chosen Differen+ levelS o0 GIKAl £EACAIOO iy woodec

: Cheonicol  prodon energy)y effec+ing flome covouce

‘4 WNoter PH |~ difreren+ ©oiared wadrec bracds
_E)i_O\_Og%_ / Ecotogy.!
U2 Bacteria  Growarn on Scrooy deipw  Doraves
" What onakes difgferend  Qroias omceceﬁ-\‘? (DNH}
2 Lige+ gener.a 4ion Oy tnicroorganismS
© - PH ond Woier quolity | digperenence in difgerent oreas
around Adetiade
Soil . toxiciry 1o Oifferenst +ypes SOll R +nhe Ofpecs+S

+hese camn have om difgerem+ ovgamsms

+ Plant  +ranspira+ion aggecie d by varging gosses
Phgsies:
© Colovr . 8ppectS ON Foe nead, +hroOgn WQNYT absorb+ion

. Diggerens Coloors obSorHing  Faaica+ion eOergyy

1a{os|2)

P anning  Continuved
Q) Ro+tred et
(PH - Aikaliai+y) — acid in +he watec

ComPor(ng diggeren+ o+ried Luarers Cbronds oe wa+c<‘>
=50 looxing {:olr cprimnat 1 (6.5~ % .5 - PLS T ra\ian

HOW — Sarpre 0f woter in eack
- osed .red cabboge yoice ( pigeeic £1avin —CaNEES
CO0Lr Of \WWquidS 40 imdicase oM \eue\>
- Pcdic 5 Neousral () Ayovne

green +o blLuyeS —opsinal (@ 7

PagtT =2:

Look a4 imgloence Of tos+le +0 eSO\ +

| @ %choo\

4 : o tyeesS op drink bo+aes (. oacrexio QoL+ choo.n'sgcx\)

driok to++\'e baocaxecia grow
L-> opern 4op (vs) cilosed +0p  —~ iS +here differemce
*Swap +then piace in4+0 an Ggar plat+e — & sSaftrme Comnadi+ioNs
| > ook G+ . role+yn  Of Organisons {Oﬁa\%se di grecence
=7 OV lignis osea io deseca TOGi Iy Pathogens o Obiec
+ Too Mmony extermal £fac+0rs inp(umciﬁg

clean ope [Sondize @ Cegiening

“—> leave +o QroLL. T _NO 4+ eQ0LA™ +ifne

| voriand T . Chonge ¢ ligquid imside. (Sugary Sobs+ance)

4 L—> metal [ plas+ic inpluence

| @ Antibacrerial hamndsoaPs egceciriveness !

Pe+ri pla+es ook @ ‘backerio rennaintmMQ

—, Agar (O ??a?w‘g — 7 oniiDacreriol S00p . (ome honc\}
* 20 sec. cefove QermmsS [ cretnicals Lo daedsS

* Plain soap (Sop+0eSS) NS antibacrerian Soap

“—> qisperence’?

Bocrerian QerMS  rernone

Qd\'—v FricioSan. MNOSE COMMON » adairive = 4o  anribacrerivey SoapsS

PrevenisS (ocirmeér geow s on YNonds, even ogaec  ceorove d

‘N bacaecia |
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Microorgonisms Microorganisens
L L.
* Form a large quan+ity Of +he living Mmarerial on  Eardn Bocrecia (c0n+\nued§'-?
I . )
aids in _+phe Moaoitance Of +he Ear4hs = eod3ysiems * Nhen the enolecouies a . .
Q o &
(aivisions) . ) Of PeRidoOMNan oine.( yoio oge +er) ey
There are  Seven mMain +ypes Of mtcroorgcmisms'. bacteriaq, formn  a CryStal \axrrice Stvocs oce’ |
orchaeq, pro+0zo0a, algae, foungi , virvseS, and helmin+nNS Canitnal > repi+ion of o Qrovp Of atoMms in o BHO spoce(ge e_-\‘r\co\)
parasi4eS +ha+ are Moidiceriolac) wich con-nnuesuj fepecar +o forom an arrangemnen+ Of CoiN+sS
1o
Benegid4s )¢ -E-e-e-hkMrcroorgomsms aid__in producing 0Oxygeon, dewmposirion of 00eS T oper
o coer) /\
orqanic moterial, No+rien+ts, moin+ai0 _Notnan heartn ; (e Pepidogigcan plastna cnerntxrane Docreria ce\l
LS W e
Tt Some can  be 'pa+hogemc'(Ceuse diseose ) +o hoononS [ pran+s
L amino CICl'd> formn ceul
> Lach difgerent *ype hoas digferensy: { @.Svgars wat) MIOIECH L€ COrMa%Ion = Crgsial 16 4 +ice
©
~ cewnutla Oy oM dre Sy 4 oL wInich ce o Sed a2y i - .
r POSi+1 Strocsore Of WS _are comnpd ,E he bacserio reprocdoces *ecoogn Binac £195510M , Which is
- : . o
Monohonogg- Foron I Srace [ SHTLCHIOCR  op  gniwnals p\oh-\.s = Qq formn Of Osexval reprodo i
e
- locomoaiocn: Moyemens [ abiliry 30 (YONE fromn One Ored 0 = b=> Tre Single organisen becommes 2 Seperaide orgamISMS, eacn
/
anO4her, 4 independont and regencrote. 0S eN+i+iesS 10 reseMmbie 4o OriQida)
= Reproduc+ion: Production of ¢ iOQ  SoeNe4iminy OLESPring Meshnoct) | cen
P NI NG £ESPring
" Microorgomisens | ok, microbeS, can. be unicenuiar (Single ~Cened L=7 The ceirwill dopiicose is Qenet+ic matevia l [ ONGQ, +hea
i =~ W
o\-gcmfsm), tNLLET — cenvvolar (orgomson CoMSiST O¢ tnore fnan one C.e\\\, . Qives -eacn. neww Qrganism a Oy
oy cett - cltus +ers (O group QL Cceuws ou.onged +ose,-\-her3 The bocieria are also capadovrle 10 omove ‘\’h“m%h +e Q\age\xo.
. Micxob\o\og% 15 +he S+0dyY Op these  MNicroorgamisms, Which are Which S 0 onicrOSLOPIC aAdision +0 +heic bod%- oso CﬁOb\'ﬁg
. \
+o0 Smnoll 40 be visible by +he noked eye. thenn A0 SLoien /baueria
| Bacsreria:’ £10ge iom
s Bacrer{ia ore oveicenwuvlac e QoIS NS * The classipi . . .
Sificadion Of bocrecian (S areaay e
L X ) 3 Y depenaona PO
> ProKorygo+iC = an orgQaoisStn. withoud noucleos,; wirnousr o dis+inct e ceu Lol S Acucance.
capsule
- ] \ cell wall ® .EL—- A e .
BN g pl(us plasma membrane T2 oNne. classificalion, vses +ne Gryomn SYOIOINQ, CAASHLYiN g Ame
N AN .
- Coan be govnd in c onain Sooees ) .\"> SLAL ) nucleoid (DNA) Dachevs ‘ .
L 3 434 e —5 7 — cytoplasm riG. a5 eirbec Grom -posisive or Gearn Negaxiue
BEF: = Bacittos (rod Shope}"::] Bi—- can aiso be divided _cependan UpoN respoNse Lumen i O
2
. Citheyr Qerobic Clivihg im Oz presence)

l'bretex+s | — coccos (Sprericar Shape) — O

- Spirinta (spiral shope) ———’%{
\. - Vvibri0 (curved Shopf-) —pr (D
'S._Made £rofn 8 tOYgMec

ribosomes 4

flagellum—/
CREF: RicvoQy Dictionary !

* The bocdervia. ce\vv wall

L
7 PolymnerS Gre o SODSHGOCE Mode Lromn Nery (arge wmolecotes

(1ong charns)
repea+inNg Ne+toorikS O Srnavier otnoleculesS forming +hem

W
. The Poiymer is- caved o Pep+idoglycdn ((Murein) wowmicn is

mMmade from SogarS .ana amino acids
na L

anGevrobic (\ivinq wirmous - O)

- facvirative anoeropes (Nive iy o eﬁ\nrommen-\s)

@ —. Classigied 0Cording 40 _onearnod o ob* Qi G enec QU
-~ Au+o+rophS = make own food +hrovgh. using enerquy of

Soovign [ip obioin FDoOgn CPEMICOL FeaTATONS = Chemoautotrog)

He ferophS = Comsome othmer OrgaNismnS. 40 ODAaIM: enecqy
CM ecgy Souece

T Soprophytes = Ose decaying \ige as
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L +hoan

Mi Croocganis NS

Bacreria ( consinued ) i1

* living [~ grow4h ccondi+ions -

- Car_tive A grow im Cooter 4. hottecr Condirions tnan

humMans.  canm - SUrvive - o

- Grow+h 0ccurs bes+ o warcn .and  toiSE (ondi+ioNS, with a

environMen+t rickh iN Pro+einsS. The oNdi+ionS oxe

Surrounding

also MOS+ Sui+ abl€ ig +he PH tevel IS nevival or lOw i0

cacidi+y. The fas+edSt qrowmsn occors in tefnperGrocesS rangiNg
‘zone’

ond  (ho4) §71°'C — Twis 1S KROW (N

between  (ot) S5°C
as ‘+he  temperadoure danger zome (T023 as it enmcoorages +ne

grow th op mMicroDFrganis mS.,

An+tiboc4erial Agen+S
LRI NICroorgamiSmMS . or -« S0P +he grotstin Of. NiCtroorganisms.

\ .2 .
In  particuior +hese 0gensS. figh+ pa+hogeniC bac+eria (science

L Divec+ 202 lB —-Bacteria +hat Ccon CausSe diseasSe. ThisS theans i
the effec + 0Of +hese pa+hogenS on . the Sorroonding envicon =
Mmen+at orea witl be reduced. The redoc+iom i0O ¥he onNetradolic

Gekividy Will for+ner prevens 4ihe Spread og RBacreriq,

Antiboc4erial agenis govnd (0O Soop:
The mMoS+ commoN.  COMPaLNdS , 6Lting 06 andiDacterial agents

N Sbap, are  TricloSan and - Triclocarbom, These iwD Rlem ents

are used . 40’ S+op +he bocirerid remaing on._ +re hands (ag+er

washing), £from ‘repiicating’. The Ontibocseriols. added 1o +ne

Soap, Wwill pro+ec+ +ne LSec Lrofn the harnmeul HDocreriQ ) raxher
the SimnPl€ Soap (wash —Wnich ONlYy remnDNES Aic 4+ Lroon +ne

sSvrface. antiboacyerial -agen4s. aGre 10

The oniy . reason £o¥
feduce 4he Jbacterial germs, a5 the an +imicrobiars nave Mo
Cfeeld O VviruseS.

LTrictosan

Beveved 40 be dhe oacrive ingredient in 3 /4 op ot ontiDackecial

Hquid soapS . :Ther e S (oncern +Na-r “thnhe bacteryo found -k:)picoutﬁ

na Q

2% [os |2V

in9oivabre
10 wWader
L> orgc\mc.

coratounds

L : . o
? 1N _par+iculior the +riclocarton s
-
\
~Importan+ 10 the 4ype |l fa++y acid Syn+hase a”y
10 c1

Am+;b0c+eria\ Qqe(wrfp

On_+he SKIN, carn. becomne irmmmune 40 +he CLpLeC+*sS Of 4 eisSclosSan—

ot 4riC10S AN reSisStrond bacrecio PovIing Mol ations i0xne

Proteins, oneaning +he bactecia will sorvive. Howevee, reicloSan

IS Sritl LSed S 0N GOHISERHIC, AISIOLec a0 [ Dreseru ahive.

NWhen +he. ormmpound is vsed o4 o

o~ 00\~ ALKl
2 8 9 .
+he “proseid reduc 465 (FabT), which caccies

encemica+1on ‘Sobleanay’
i+ innibi4s
ENoYl = acyl (6 Cat01yZe in +he SYn4eSiS Of Lor+y ACidS):. This

ENZYmne IS Criticol 40 ¥he prodoc+ion Of living cens ((bipsyniresis)

N fodty aCidS. Wnen Aricoson L 1S 0Sed At \0Lw Comcen A AriOMS

it S40pS 41he goread, Dot Gt Nigh concen+ra +ions Kius MiCroor g atisMmS,
Trictosan wsinn

) IR \
iIDhibixr *he enogyl - acty ) corrier prorei) redu C—

prodocaion

/ : .
tases’ which +Hhercpot® ianibits +phe biosym+rbesic parmway

Of fatiy acidS, Which iis critical 40 4ne pProdocrion Of livin g Cewns,
0 +his cose - bacierio. Meaning, +he formo+ion ©f +ve Laxroy
comnpoonds ( lipids) is cisropied — Soom Killing_the Dacterial
cew, oS lipids provide a prodoce of emergy) for rrhe boctrerio
SUQQO\"H(\%

~Triclocoroon:

Ce\v: LuncaionsS.

!

WOrkKS (g +me S.atnNe Mmearmod QS +rici0San , via ac+ing as o disio -

fectont. When used a+ high cOncen+ra+ionS’ i+ Ofcects +he

oL 4side merybrane o bacderio Ha+ protec+S i+. This +hen

means  +he mempbrane becomeS. ‘permeabie’ (meaning Wquids and

gosses can  passg +hrou9\r\5. Once +hrou9h fricloCarbon cam it

~the _microorganism , throvgh prevent+ing +he creorion O

‘enogl ~acgl —larrier -pro+e’ reduc+ase’ (ENR). THhiS an tnzcdme

tha+ bacieria and pungi vse to produce +heir cetn Mmembran e

as it is 0 catolyS+ /N +he ' bi0OSyN+hesis Of £0 +xy octds.(Fa-H(d

acids are comoponen+S op lipids). As they siop +he production ge

@/C\
\-\\N -

Cett membranes, [+ meansS +he cells Can - NO+

Sorvive; +herefore +he microorganiseng die.

System. ; a ca+alys+ “the €longa+ion op fa++y acids i Chemical  S+ruciure |
(+he 1as+ S+ep
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in
Soap

¥ pg

N4

o

ﬂr‘w’ri bac+ecial @gem—i~5

— Impor+amce Of +he an+i-bac+erial

c«geMS:
Cremeral soop doesn’ Kill germs — i+ remgueS +henn +hroogh
breaxing +heo~ op. The natural oils ana dir+ +hat’ accomota+e

on @uUr handS, O+44ral +. germsS ohich S+ick 40 +he 0i1s [/ grease.

AS  Wwa+er and oil do. mot+ M™Mi X, Wo+tr IS no+ enoUugh.

Soap Mmotecules -are pin -smaped

L=>. ome emad bonds wi+h WGirer,.the Other cod bondS With

oilS  apnd_ pa+S

Knowr -as +bhe

hydrophilic head (water bonda) ana Hne
_hydrophobic 4ait i 0ils [ fa+s)

Nhen the morecuvies of Soap are added +hecj,h‘.p+ ofe dir+, 0ilS

and  germs from. +he Sikio
=> +he woter washing. Washes i+ alt oway
* Soone. Say ontibact+erial hapd soap .is oot More egpecyiVve

motecvies

> As Soop 4ove bo+h polar ord Do0 -polac proper+ies +they con

cdissolue mMoS+ Mmolecuies

-~ firs+ loosens +he boacieria [ viruseS aunowing :+hnemnm +o o€

washed away 3

Nonpolar “tails” adheve to dirt on the skin.
Polar groups are soluble in water and help

Soap 1ift the dirt away from the skin

|- +he. an+rbaocterial  elemen+sS acilded <40

molecules |
G“f,r{"m"
+hese - previouvsS Soap properdi€S,  Gre S ?}’ %
intended 40 S+4op +ne bacreria (legt ﬁw_ BpdE
bh Skin

the Mand aglec LasShing).£roMm

N -
repuca+.‘n9’_ . [ REF: ONESCO |

-5 redouceS risk op bacsecial gecMS

“Whnen woshning hondS, wi+h: ot bocreriol  handsocap 1MNPor iy -

S+epsS  are 0SS fouowed;

- Wet honds Wi4nh o cean waser (from +he runnming +op) begore
9 >

Soap: IS opplied

otowsS for bedter applicatiom  Of Socap, then wwhnhenr +ne

hands ore dry. When Soap. is. oppried +he bydrophitic nead

MPONES 40 bond  widrh Lwader, (whilS+ 4me Aol Curmis inwardS

(40 pro+ec+ 0gqains+ wader), 0nd {0 . ADING SO +hey  SCOOP OP

+he dir+. [ ol ‘par+icleS jn 4+he. 'Soap ~bubbole cogeS’(unesco)

ey 8

~ 2% |os |2\

.rcmouing +re Dacarerio

An+ibac+erial Agea xS

Wwhicth. oave gatved micewnesS, HydropPhitic ®
Head
- help +0  +rop [ recmoue snhe @&%{/f'i\@
—

Qerens, ChemicairS, dict Lronn +he ®@~7/i\\®®
han ds. .' Hydrophooic | Oo®

$ait ~-0it | Avr4+ tmotecu\e
- Scerob _mondas it Soap._forc = govany io opiaaKC

Soap .

20 seconds — Pysico\r oc+ions L foowecule Mice WV ¢

in_+this pwnase of pProcesS enmable +he negotive bacte€ria to be

dCS‘H'OgjcC\ anc  cemove d £room. +he S i<imM,

= Noshing with eirher warmn [ Cold oater Wil remcmoue. +he
prepared bacieria fropn o€ NANAS and ins+ead down +he
ceoin.

>

Width +nhe aniribacreriaon cQens Presens ana

and  preveq:tiog. pPossible remnaicing

bacserial eremen+s grom rep\—oduc_in% oN 4+he HandsS,

- By ScrobbingG thne  PaINS, LoriSAS, boCKw ~0f ~NoNAS;, amd Avre
Spaces beruecen fiogers, inC\ucihg (-‘\‘n%er Fips ao . oMo

heipS +0 ensoure altl

SPoace€S are mmer ranc posSicie Haciervia
fevnove d.

Pa -9

LONPOE 00 4+ 40
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. DR T ,
Expericnenst FlaoOing

)
Aipn 1 To (Getermmine +he omos+ effective &n-ﬁbac-\ee\o\\ Nand Soap
brand in _inhibiting Microbe +ranNsmissio and growstn.
Hypo+nesis: '
Iz +he  ‘fLinder’ owardS £Or MNoS+ eppec+ive bhandsoap of 2021 iS
reriabie  4nhen De++01S SOf+ on SKIO ligvid hand . wash will _be +he
MoS+  efpecrive maadsoap.

Variabves: ¢

Independen+ variabie :Brand op an+ibacterial hand soap beiog
+eS+red.

Dependent  VNariable: Quaniity of bacserial colonies formed on

+the Q(aa\" pPlLa+esS.

Con4ronned variabrves '

12l Tesnperature of +me incvbo+tol

7 SwWab  Sovtce coe bacieria

2l Place o¢ Swabbing on._agar plag+e

k4

L AmMmoLn+t.  op hand Soop. LSed
Equipmen+. [ Materials :

t. x20
x3S

XS

sSterilised agor p:a+es i

2. co++o0 buds X lb\l‘

3. diggeren+ hondsoap bronds (Dextol, Paitnolive, carex, Baineq,.
and  cofes)

U. ¥S 230 . beawers
a.
6.

1.

X1 mnariker peon

X1 jpcuba+or !
X1 2 -~ me+re +ope

Me+nhod:

1. A lipe wWas droawO  dowo +the Mniddie o oNe Srerilized oGgafr

pratre. One Sicde \owewved \Q' ((:or Con-H'O\\eOB +he QOirmner gide

lobelled with +Nne _restred hand Soap.

2. Siep () was tepeocted for anoi+her 2 irialS of the Same

\ 7
branc , +hen o con4tvrotlved agar plate was lobewed i+ C. ]

3. S+epS one aond +wo ere repeotred for ine oiner L hand

Soa® bronds.

S

EXDEFC IO F ?\lc;xr‘n_ﬁlﬁC\

‘Me+rmnod: (conrinved) !

H.- A dry co+ton bod WasS +hen Qe iy robbed agains+ +me
insice 0¢g a persons cree k.

5. The licd Of +ne ini+ian agar pla+e wos

Cot+on bod (was Strecakved om+0O +he agarx, i o 2ig 2aq

potrecoy,

©. The DPrevious co++0Mm bucd was discarded, +nen o new one
vsed +0 Swab +the £irs+ brona og S0aP, Wnich was care LUl

tfacec oyer the bacrerial Sireaw, oNty oON +he +rialle A sSide.

7. S4epPsS 44 - 6 uere compieted for tbe orner U4 bBroa~das

0f hamd Soap; 0Nl OO 4+ne +evalS |, 2,3 (with +4me com+co —

Wed agar pilaxre havn’?% Do SUbStramge.

$.- Bach agar pilotes tid was tapped o toe base, and piaced
in+yo a0 incuobator, horizoﬁﬂ-on%, withn. +me Dase «0 ane
bortomm, for 17 Adays o+ 6O overaQe temMmMperature og 36 °C
A. The agar plaltes vere exammined daild, with PNo4OS

towen omd Observatiooal da+ o vYecorded.

F‘U L I il S T o W

1D
c

« 7
De+xo

j

Example og S+ep ONe, Example op StepS 4 —-6.

Mgl
Wi =

Haod sScop

Bac+evial Sxrea i

ligae d oge, ana +hre|
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[con+inued]
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‘Hang Soaps:

The S bhond ScapsS-/aboOve are +he give antibacsecial hand
SoaPS +ho+ il be ¥eSred. dorinNg +hisS €xperitneD,
Foir tes+ - |

Me+nod chosea |/

' comparison. of bacierial grow+N oMOWS for O guUaAlitative

mMmetnod 40 viewing +0 viewing the MoS+ epfpective hand sOaP.
L> efpective = higheS+ obility in. prevean+ing Microbial grow+thn

ongd 4ragdsmissSion

¢+ Seiected MeE+noc allowS +rialled SOap *to be ompaored

ugeins+ o controlted Side, as el as o0gainsS+ other Soap

brands
> viewed | recor ded +hrouvgh observoiional omeirmnod

be +ested I +icnesS

- Each ansibacierial Nand Soop il

> resvtsiog in 3 _+rials +ha+ con be ompored io conclode
o __ginal resutl 4
+ Agor plates it be +apedc , 40 prevent nNaivraly occurances
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OSA RISK ASSESSMENT FORM

for all entries in (v') 00 Models & Inventions and [ Scientific Inquiry
This must be included with your report, log book or entry. One form per entry.

NAME: __ Madison Gurney-White and Sahibjot Kaur ID:

SCHOOL: _ Our Lady of the Sacred Heart college (OLSH)

Activity: Give a brief outline of what you are planning to do.

The purpose of the following experiment is to compare varying antibacterial agents within
hand soaps, to determine the most effective antibacterial hand soap in preventing microbe
transmissions and bacterial growth. The most effective hand soap will be determined through
placing varying hand soaps upon bacterial streaks on an agar plate, then promoting bacterial
growth in an incubator at 37°C, for 7 days. As a result the most effective antibacterial hand

soap will be determined through noting the number of bacterial colonies present in each agar

plate.

Are there possible risks? Consider the following:

¢ Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.

* Thermal risks: Are you heating things? Could you be burnt?

* Biological risks: Are you working with micro-organisms such as mould and bacteria?

* Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?

* Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could
you use a battery instead?

* Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?
¢ Qther hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting
to be part of your experiment.

Risks How will | manage/control the risk

Chemical risks: Hand soap label to be consulted before usage, if | am

at risk, then safety precautions to be taken, lab coat
and gloves to be worn.

Antibacterial hand soaps, contain fragrances, many
have phthalates; consequently trigger allergies, if
eaten, then cause vomiting or diarrhoea, and irritate/ | Not used near the eyes. Hands to be washed with
cause swelling or sharp pain in the eyes. water before touching the area. If eyes do contact
then flush out with water, at room temperature. Not

to be consumed.

Biological Risks: Agar will not be incubated at temperatures above

Agar is harmless, but bacteria or fungi grown on agar 37°C, as it increases growth of pathogenic organisms.

may be pathogenic. Knowledge of microbiology and | The policy of my schools authority will be consulted

and referred to regarding suitable organism growth
within supervised school experiments.

aseptic techniques is required to minimise risks to
staff, students and the environment.

I will tightly seal the agar plates after required steps
complete, and not to be re-opened.




Risks

How will | manage/control the risk

Sharps risks:

Plasticware (Agar Plate), if broken, chipped or
contains sharp edges, or sharp fragments, then
holds possibility of cuts and injury toward user.

Broken, chipped or sharp-edge plasticware will be
discarded, and not be used.

If dropped and breaks, then hands will not be used to
retrieve, instead will be swept up, with dustpan and
broom.

Electrical risks:

Incubator used to encourage bacterial growth on
agar plates. Contamination of incubator is possible,
temperatures greatly impact bacteria growth,
possibly to unsafe level. If cord is damaged then
presents risk to user, such as electric shock.

The agar plates will be tightly sealed before being
placed into the incubator, with the temperature
being set at 37°C maximum, and regularly checked.

Cord will be inspected for damage, heat corrosion, or
loose connection, if identified then replaced
immediately.

Other hazards:

Permanent Marker — Inhaling contents may be
harmful, due to toxic volatile solvents. May cause
severe irritation, if used on skin as a cosmetic. An
allergic reaction is possible. Pen liquid may be
flammable.

The pen will be recapped tightly after use, and fumes
will not be inhaled.

The safety data sheet from the manufacturer will be
consulted before use.

Risk Assessment indicates that this activity can be safely carried out

RISK ASSESSMENT COMPLETED BY (student name(s)):
Kout

Macdlison cngggggé-},mb‘lie 30\\'\\550\'

SIGNATURE(S): _mnggidd Sl

E(By ticking this box, |/we state that my/our project adheres to the listed criteria for this Category.
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