Lo AL SA SRR CIFEMECE MRy 0N

FAOONCOST ToOooOornmm Iy o) {) (B

FEman Joseph Amuan
\i:! |’|/r’()! ,1|,i|:’ d !,I/ Uz

Harold Irwin Sohs

Submitted to Mr. Eduardo Ongcol
Technology Research Instructor
Philippine Science High School Western Visayas

In Partial Fulfilment of the Requirements
For the Technology Research 1T

Philippine Science High School Western Visayas
Jaro, Hoilo City

1998

PHILIPPINE SCIENGL HS-WV
LIBRARY




V /47 2844

/4, o

v

A
’

Ti40



s l\‘(hnul\\\«{\ rescarch. entitled LOW COST TOOTHPASTE FROM OYSTER

SHELLS, prepared and submitted by Eman Joseph Amuan, Arik Paolo Isaiah d Cn
Harold Irwin Solis, in partial fulfilment of the requirements for Technology Resca §i

hereby accepted

07 109§

MYY. Eduardo Ongcol

Rcscm:cl; :—\d\wis;nr'

Accepted as a partial fulfilment of the requirements for the Technology Research
II.

Dr. Rebecca Yandog

Directress, Philippine Science High School

Ti40

1



\ecknowled o moent

Lo Our [Lord
lan

for His .oving Kindness and Guid

I'o our parents,

for their love and patience

['o Mr. Eduardo Ongcol
for supporting us in this rescarch

To the Tau,
for the Technology Research 11 unity

To Arcon, Pamela, and Cindy,
for being with us when trouble comes

To Celman, and Juphel,
for their support on Foundation Day

To Erees and Che,
for sharing some of the materials

To everyone that made this rescarch possible

... Thank you all so much !

i




Abstract

The Philippines being an archipelago of thousands of islands, is very abundant in marine
resources, like the sea shells. Sea shells, too are also domestic and commercial wastes.
Scashells, constitutes a large part of the dominant mineral Calcium Carbonate ((Ta(I‘( )?).
This mineral content is used for many products, like in chalk and glass making. This is,
also an effective abrasive ingredient, in the production of toothpaste. But unlike any other
abrasive ingredient, oyster shells offers antimicrobial properties which made it more
advantageous.

This is interested in the substitution of oyster shells as the abrasive material in the

production of toothpastes. It is also concerned with the effectivity of the substituted
ingredient.

Shells were heated up to 100° C and been pounded thoroughly to come up with a refined
powder. Then appropriate measures of glycerine, sodium fluoride, water, flavoring, baking

soda, preservatives and binders. Then the resulting mixture is then tested for effectivity as
a enamel whitener, hardener, and antimicrobial factor.

Comparative results with effectivity of shells broken and comparative study of
subject oral microbial activities proved that the product is effective. However, when tested
with two other commercialized toothpastes on a single subject oral specimen, results
showed that there is no significant difference between the three in antimicrobial effects.

v




Table of Contents

Title page i
Approval page i
Acknowledgements m
Abstract v
Table of Contents v
Chapter I INTRODUCTION
1.1 Background 1
1.2 Statement of the Problem £ ,
1.3 Objectives of the Study » e S
1.4 Significance of the Study g S
1.5 Scope and Limitations : 4
1.6 Hypotheses 4
1.7 Definition of Terms . 5

Chapter I. ~ REVIEW OF RELATED LITERATURE

Chapter I METHODOLOGY
PhaseI

4 LU PRSI 8 a B on _f Pieox
PhaseTl



CHAPTER |
| INTRODUCTION

CGROUND OF THE STUDY

['oothpastes play an important role in a person’s everyday routine 10 maintain

proper hygiene. One does not want their teeth to decay so he brushes it at least twice a
i day, consuming toothpaste little by little until time will arrive to buy another box for use.

Sometimes, it is used more often and consume all in just few days, upsetting the budget for
the month.

Some people find it hard to cope up with the expense of buying toothpastes. This

problem may not be too alarming but if they fail to buy this kind of dentifrices, dental

decay may occur and will be a burden. It is a need to produce quality toothpastes but with

less cost. One have to find alternatives for its costly ingredients.

Calcium carbonate, a component of abrasive in a toothpaste, helps keep the teeth

g

strong as well as clean, but it does not occur free in nature. It is a dominant mineral

constituent of limestone, marble, peatls, corals and shells of many marine animals.

The Philippines being an archipelago of thousands of islands, is very abundant in
marine resources, like the sea shells - thus we can get the component at low cost, and avail

anytime. Sea shells can also be derived  from homes, establishments or from
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factories manufacturing seafood products. This helps make use of waste materials from
these sources, and in turn serve as ingredient for toothpaste. No expense is needed in

obtaining these, and indeed recycling wastes.

With this study, toothpastes may cost less, for the benefit of everyone.

STATEMENT OF THE PROBLEM

This study aims to answer the following questions:

1. Are oyster (Crassostrea gigas) shells effective as a substitute for 'dip, abrasive

raw material in the formation of toothpastes?




OBJECTIVES OF THE STUDY

The mai jective i
mamn objectives of (he mvestigation are to:

1.) make Ioter s . .
(1.) make use of oyster shells as a substitute of abrasive ingredient in the production

of toothpastes; and

(2.) make a cheaper but quality alternative toothpaste compared to the expensive

commercialized one.

SIGNIFICANCE OF THE STUDY

The significance of the study is:

(1.) help people especially the poor, from both urban and rural arcas afford a

cheaper but effective, quality dentifrice, especially toothpastes, for their oral hygiene; and

(2.) to help control commercial and domestic wastes by recycling and using chicken

cggshells and oyster shells as a means of raw material for toothpastes.




SCOPE AND LIMITATIONS
RSN AN D

The study is onlv limite -
y nly limited to the use oyster (Crassostrea gigas) as a raw material.

Packaging and commercializing are excluded from the study.

[his study will be conducted in Philippine Science High School Western Visayas

Campus. Testing of product will only be laboratory tests.

HYPOTHESES

=

We, the researchers, hypothesize that:

1. we will come up with an alternative quality toothpaste which consists the

pounded oyster shells as abrasives;

2. sea shells can be a reliable source effective for raw material for the abrasive

ingredient of toothpastes;

3. the resulting product will be of high quality standard.



DEFINITION OF TERMS

Dentifrices - a powder oy :
powder, paste or other substance used in cleaning the tecth.  They are

reparations for cleani sl
% cleaning and polishing the surfaces of the tecth. Examples of these are

tooth powders, toothpastes and mouthwashes

Toothpaste - is a preparation for cleaning and polishing the surface of the teeth. Together

with tooth powder, they are collectiy cly known as dentifrices. It is composed of many
ingredients, including mild abrasive for polishing, binding agents, sudsers (foaming agents),
flavorings, and humectants to prevent the hardening due to the exposure of air.

The abrasive commonly used in dentifrices include calcium carbonate, magnesium
carbonate, calcium  pyrophosphate, hydroxyapatite tricalcium phosphate, sodium
metaphosphate, dicalcium phosphate, charcoal, and bone ash. Whitening toothpastes
contain relatively larger amounts of these polishing agents, and may remove more stains
from the teecth. However, they cause more damage to the tooth surface. The ideal
dentifrice produces optimum cleaning and polishing with a minimum of wearing the
surface of the teeth.

A commonly used binding agent in toothpastes is carrageen, while the widely used
sudser, or foaming agent are sodium lauryl sulfate and sodium lauryl sarcosinate. Glycerin
is the commonly used humectant. Spearmint, wintergreen and peppermint are popular

flavorings added, together saccharin, and other sweeteners, and coloring agents.

W



yothpastes ¢
Some toothpastes contain Muoride compounds to reduce tooth decay

‘alcium carbonate (CaC : _
Calciui ate (Cac 03) - is the most abundant naturally occurring compound ol

salcium and one of the most widecnr : ety 4
calcium and one of the most Widespread minerals. This occurs in limestone, chalk, marble,

cogshells, pearls, corals, stalactites. stalagmites and the shells of many marine animals. It

exists in two distinctly crystal form - calcite and aragonite. It is the chief constituent of

limestone and marble.

Calcite - a hexagonal calcium carbonate, is one of the commonest mineral. It is the stable

form of calcium carbonate at all lemperature and pressures encountered at or near the
Earth's surface. It is a dominant mineral constituent of limestone and its metamorphic

equivalent, marble, and is a common mineral in the shells of invertcbrates.

Shell - the hard, protective covering of various forms of animals, such as turtles; the cggs
of birds and reptiles, or the rigid “external skeletons” of some invertebrates, such as
foraminifers, echinoderms, crustaceans, but of especially of mollusks, which includes
clams, snails, and other sea shells. It is deposited as calcium carbonate crystals bonded in
an organic matrix with a protein called conchiolin. This comprises an outer layer of

quinone-tanned protein (periostracum), a columnar crystalline layer usually consisting of

cither calcite or aragonite, and an inner nacreous layer of thin crystalline sheets.



CHAPTER 11

REVIEW oF RELATED LITERATURE

Corals ; i , _
orals and pearls are said 10 contain calchne catbanss (CaCO3) on their body

composition. The calcium Compound tog

1 said 10 be present in different shells of

invertebrate marine animals, like ovyster

shells, as well as in a land animal's offspring shell,
like that of a hatching snake, i the one that gives their respective structures the ngidity
and the strength,

Shell is deposited in the form of calcium carbonate crystals bonded in a organic

matrix with a protein called conchiolin. According to Morton (1979:30), this comprises an

outer layer of quinone-tanned protein(periostracum), a columnarcrystaline layer usually

consisting of cither calcite or aragonite, and an nner, nacreous laver of thin crystalline

sheets. The calcium carbonate, its main component, is the inorganic fraction of the shell.

Mollusk, a member of P. Mollusca, is known to contain this calcium compound. A

study of the feasibility of a mollusk shell-based adhesive as a substitute for mortar was

conducted by Philippine Science High School - Diliman students. The success of the

rescarch led them to several developments: the discovery of a cheaper construction material

in the form of mollusk-based adhesive, since mortar is the very expensive ingredient that
bonds bricks, stone tiles, or concrete blocks into a structure; the creation of a source of

revenue and employment; and the lessening of garbage, which makes the mollusk a
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mproved after the hen was fed with the second treatment: a

mixture of 30% egooshell-cea <he
goshell-sea shell and 70% commercialized feed. The conclusion was
calcium carbonate R e
calc nate of the shells infiltrated the eggs. (Aguilar, Apolonio, Jiz. 1995.)
(= daI, ¢ 5 2 '

The same is applie
S . 1 e .
pplied to human framework, the calcium we take orally infiltrates to

our bones and teeth, hence the rigidity and strength. The human body primarily depends

on calcium to harden and strengthen one’s set of bones and teeth. This was the reason
why some dentifrice use calcium compounds for abrasives, because it does not only polish
through its fine particles, but it penetrates the teeth too, to improve its hardness. and
strength.

Calcium carbonate is used as an abrasive ingredient in detrifrices, such as
toothpastes and tooth powders.  Together with calcium hydrosphate, magnesium
carbonate, hydroxypatite tricalcium phospate, sodium methapsphate, dicalcium phospate,
charcoal and bone ash, their effectiveness is determined upon it’s particles’ uniformity, size
and hardness. This is why whitening toothpastes polish well because they have relatively
Jarger amounts of these cleaning agents.

In a study, cggshells were proven to be raw materials for toothpaste production, it

cnsures the consumers of a good quality toothpaste produced, and the efficiency
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since 1t could me homemage I'h
‘ Dee :
Qualitatative determination  analysis of calcium
carbonate n cgoshells cstablisheq g pres
. \‘ v ‘¢ » 1
enee while the quantitative determination showed
the potential of cposhells )
2oshells as (he Prncipal consti
nstituent toothpaste [he results are also
showed that a satisfactory - :
1 salei
Y dmount of calcjum carbonate was present in cegshells. More
than hall of the total raw gy -
AW matenial is cales iti :
caleium carbonate. Impuritics present in cggshells
were also found 10 be approximara (
PProximately o 1o Jour percent. Such quantity was negligible to
harm the product unlesg they wer i
Y were chemically active (o destroy colloidal balance as well as

the chemical composit 3

position of ofher components of toothpaste. However, the usual
impurities with in calcj car 3
imp alclum carbonate were often stable compounds, and where therefore

incapable of reacling with other constituent of the toothpaste. (Arinque, R. 1993.
Toothpaste production from cgeshells).

With egeshells as (he base, the product obtained was white in color, as that of

commercial toothpaste in consistency, except for the microscopic grits, the presence of

which, was a disadvantage for the commercial grade ones. There was an observed

separation of the aqueous phase by the paste and became moldy when exposed to

atmospheric condition, since there were no preservatives. (Arinque, R. 1993))

Twenty per cent (20%) of the toothpaste made up the abrasive agents. Other
components include the humectant, usually the glyeerin, and water - which gives the 73%
of the product; foaming agents, usually sodium lauryl sulfate and sodium lauryl
sarconsinate; and flavoring agents like peppermint, wintergreen and spearmint, make the

: : et it T et S e 0/
1 - 2%; coloring agents; binders such as carrageen and pacifiers give the 1 - 1.5%:
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and the fluoride COMpounds |z 1 p
v . art of ()l

- U.3% (Fn e

('onneclicut, US \)

According to studjes
g 1SS made by the American Chemical Society, dental creams are
complex dispersions, Toothpastes are

mixtures of abrasives and surfactants; anticaries
acents. such as fluoride- > i -
12 ¢; tartar contro] Ingredients, such as tetrasodium pyrophosphate an

¢ and
methyl vinyl ether/maleic anhydride copolymer; pH buffers: humectants, to prevent dry-out
and increase the pleasant mouth feel: and binders. 1o provide consistency and shape (Table
1). Binders keep the solid phase property suspended in the liquid phase to prevent
separation of the liquid phase out of the toothpaste. They also provide body to the

dentifrice, especially after extrusion from the tube onto the toothbrush. Table 2 lists tvpical

ingredients used in formulations: the final combination will depend on factors such as

ingredient compatibility and cost, local customs, and desired benefits and quality to be

delivered in the product,

i



TABLE 1. (‘omponcnts of loothpaste

Ingredients Wies
Humectants 40-70
Water 0-350

Buffers salts tartay control  0.5-1¢

Organic thickeners (gums)

0.4-2
Inorganic thickeners 0-12
Abrasives 10-50
Actives (c.eg., iclosan) 0.2-1.5
Surfactants 0.5-2
Flavor and Sweetener 0.8-1.5

(Fluoride sources provide 1000-15000 ppm fluorine.)

: : . S daiate inc ration
Another important consideration when formulating dentifrices is the incorpo
L 3 ; ifunctional
of active ingredienfs. Currently marketed dentifrices  are complex, multifun
) ) : : ! ¢s but also are
formulations that not only provide basic cleaning of the tooth and gum surfaces b

ol SR AR ies and gingjvitis.
used as delivery vehicles for ingredients active against diseases such as caries an gingy

: & ¢ the incidence of
Fluonde salts have been used extensively for the past 25 D e

) ; iclosan in toothpaste
-aries in the general population. More recently, the introduction of triclosan in 4
“d s

: =g i s commonly
(13-17) has made formulation even more challenging. Dentifrice component

: ey ¢ activity of
1sed in toothpaste must be formulated so that they do not interfere with th
use

th

[47]

s¢ ingredients. (Prencipe, et al. 1996)
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mulated so that they do not interfere with the

these ingredients.(Prencipe, et al. 199¢ )

used in toothp

activity of

Two different fluor
rne salts are used in fluoride toothpastes. They are Sodium

uoride and Tin i
Fluoride (ID) Fluoride. It took dental researchers many years to determine the

. s aiofiaes ; : : 4
right” type 0 usable fluoride. A brief history of the development o £ fluoride toothpaste s

as follows. In 1942, V.D. Cheyne used Potassium Fluoride (KF) and B.G. Bibby used
godium Fluoride (NaF) to show that fluoride applied topically to teeth reduced tooth
decay. The Council on Dental Therapeutics of the ADA gave who all hearted approval in
1947 for the use of topical NaF as a therapeutic measure in the control of cavities by the
dentist (Mubhler, et al., 182). Tin (II) Fluoride was later discovered as a better cavity
controlling agent. In 1960, the ADA gave its stamp of approval to Crest toothpaste, made

by Proctor and Gambel, for successfully incorporating fluoride into toothpaste. A new era

of oral hygiene was born.
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Cavitics, also known as cars
carie L ;
AHES, are lesions on teeth. Cavities start on the tooth’s

‘n’“”‘"l' the outer layer of 3 looth

Enamel i« -
¢l is also part of the tooth toothpasiec protecis.

: ”mel is n\()sll_\' Cal0(P( )-l)()()]lz (h\’dl‘()\’\f

apatite), and is approximately 97% by weight

:or ° 0anic ter
of mineral, 1% organic matter, and 29 Water (Bruedevold, 33)

vster shells, beme bt
Oyes x eing a bivalve mollusk, have certain elements of hardness. They

.in calcium carbonate s
contain calcium carbonate, too, like corals and the pearls. Oysters are also mollusks of the

aivalvia or Pelecypodi Rhe s Wik )
s ypodia.  The true oysters, which include the edible oysters are

class
chi”""c"‘rimd by rough irregula"k"‘ShaDCd shells. They are found in shallow, brackish, or
idal waters throughout all regions of the world except the coldest. Adult oysters live
attached to an object. Its shells are composed of substances secreted by the glands of
mollusks. They consist largely of carbonate of lime. It have three layers: the outer surface
is covered with thin layer of thorn-like material which contains no lime. Bencath this is the
jayer of carbonate of lime. Lastly, forming the internal layer in certain groups of mollusks,
put not at all, is the nacre, or mother of pearl.

In a study, oyster shells were found to contain calcium oxide which can kill
microorganisms at a time, just like chlorine. According to the results, 1.0 grams of
powdered oyster shells is needed to kill all microorganisms at a time in 150 mL in 25
minutes. The laboratory test conducted on the water sample showed that it is positive, for
Lilling bacteria specifically Klebsiella Spp. The powdered oyster sample contains a total of

22.88% calcium oxide. Based on its effectiveness in killing microorganisms i

14
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In the market loday, 3 renewed consciousness has Struck the people’s minds
[xcessive advertisement has bl‘OUght about confusion ip the choice of toothpaste brand to
s for many claim that they are the best.

1

One property of a toothpaste brang lo consider in the besy selection is how much
pacteria it could climinate, This led v
i L 6

toothpaste which can climinate the
111 et al. 1996).

In a study conducted by Philippine Science High School students, they aimed to

jetermine which brand of toothpaste ¢
de

an best climinate bacteda, in a process using three

R pme ask. When
licates of the toothpaste to be tested. Agar was prepared in a 250-ml. flask
replicates

sooked and ready, it was poured into three petri dishes and were labeled A, B, and C.
C | -

Brand A has sodium monofluorophosphate as its active antimicrobial ingredient, while B
has fluoride (not specified), and C has Allantonin, Triclosan. Sodium mon‘oﬂumPhosph‘“.“'l
The oral cavity of each panelist was wiped off using the sterilized cotton swabs. Bacteria

ll] V X S, =~
I'C .
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Chapter 11
I\/Icthodolog_\'

The mclhod()l()u 3 s S S C
V ( AQEATA . . 1 S¢e C oo
y ) thi rescarch consists of four ])l)&l\;\. .. The first ])h&l > concerms

the planning and gatherine of A _ :
. g of raw materials, as well as the cquipments to be used. The

scond phase is the preparati , . .
seC I C preparation of the toothpaste mixture itself. The third is prepanng and

pc‘.[onmng the test. The last is the observation and the gathering of data

PHASE 1

Raw matenials to be used in this rescarch were based from the oathered related
literature. These are the main components of improvised toothpaste making: oyster shells,
distilled water, glycenine, citric acid, soap dust, sodium fluoride, sodium bicarbonate, a
bottle of oil of wintergreen, fruit flavoring, agar, broil cube. Equipments to be used are
stiming rod, measuning cups and teaspoons, beakers for mixing and storage, graduated
cvlinder, and heating devices for heating the mixture like oven and hot plate; pestle for
pounding the shells, and a 250mL beaker for the container.  For the product testing part,
which is phase 3, the experiment requires cotton balls and buds, vinegar, agar, broth cubes,
beaker, mollusk shells, petri dishes, test tubes, crucible tongs, pipette, alcohol burmner,

Erlen-Meyer flasks, filter paper, and stirming rod.

PHILIPPINE SCIENCE H
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Raw materials wi
< s will be ¢
collected At wmns )
ted at residential and commercial arcas where these

<hells are utihized.
PHASE 2

The second phase is the experimentat:
Permentation for producing the product in the laboratory. The

initial procedure of the experiment i«
perment is the preparation of the oyster shells to be pounded.

The first step is to clea SMsRells
can the shells through thorough brushing the outer part. Then

ounding it will follow usi .
P = sing the pestle and mortar. To make the shells finer to pound,

~ving it in the oven to A

drying about 90 degrees is necessary, until moisture escapes the shell. The
ext step is the step by s E L ]

ne I CP by step combination of raw materials to produce a toothpaste. First,

I of the prepar ottt atl- i T
20m ¢ prepared oyster shells water is mixed with 20 ml] sodium bicarbonate. The

solution is then combined with SmL glycerin; 1ml. soap dust, 0.5mlL sodium fluonide, 0.5
mL oil of wintergreen, 0.4mL citric acid, 0.5mL food color, and 0.5mlL fruit flavoring.

Then distilled water is mixed thoroughly to a proper consistency which is 7mlL. Then

.overine er wi 25 4 '
covering of the beaker with filter paper to prevent contamination from different factors.

PHASE 3
First there will be physico-chemical assessment of the product and these are getting

its pH value, its physical appearance, state, taste, smell, color, and texture.

A mollusk

Then a vinegar test will be done to test the effectiveness of the abrasive.

shell will be prepared. which will divided into two parts, part A with no toothpasic

18




reatment, and part B with the al

Crnative toothpaste treatment (he shell is then brushed
(fecrmanve { qte con
with the alternaty oothpasic continuously for 15 minutes. After which. it is then soaked
acC \ S \1 . = . i
in an acetic acid solution o vinegar. For every 12 hours. to test for the hardness. there will

be inspection it there is physical changes to the mollusk shell

Another mollusk will be tested and another trial will be done.

[he test for antimicrobial property will be conducted next. The preparation for the

testing 15 also very essential. The materials needed are 14 erams agar, 1 liter of distilled

water, filter paper, cotton balls and swabs. newspaper, and ethyl alcohol. Equipment
needed are nine petri dishes, 3 50 ml. beaker and a 250 ml flask, 5 test tubes and heating

devices like hot plate, oven, alcohol lamp and incubator.

The first procedure for testing is to prepare agar. First place 2.8 grams of agar in a
250mL flask. On the other hand, 100 ml. of prepared distilled water is poured into the
flask, and the apparatus is placed in a hot plate. Thorough mixing is necessary with the
stirring rod.  As it boils, get it from the plate, and start to autoclave it so that it would be
sterilized.

The 250 ml flask with liquid agar will then be poured into three petri dishes. This
would be for the bacterial subculture. Oral cavity of the first subject panelist is to be
scrubbed using the swabs. The swabs will be inoculated across the agar containing petri
dish using antiseptic techniques. Another trial is to be made, but with a different panclist to

be scrubbed and to be streaked in a different  petri dish. There will be three trials.

L
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At 2 ‘h‘\ll~ wl
wn there s enough mouth bacteria P at in the tht

hes. preparing ol mocul is n .
Jishe | ceessan First for every 0 5¢ of broth cub v a erar

. 150 ml. wat .
war and er into a beaker. Heat it on a hot plate and stir. Then when it boil

; 1t from the heating de ' :
remove ting device and filter it using filter paper, funnel, a nng stand, ar

o+ beaker benea s ;
another beake cath. Meanwhile. preparing of three new agar-petri dishes is a need

\ﬂu H\C ﬁhl'.lli()n octty . . i
> :r\“"“:,, 6 colonies ol n“\l()()l?“ni_\")\ to be ‘)l‘k"‘tl to the maxture

from the subculture through wire loop method will be done. Then a sterilized pipette will
get 4ml. from the combined mixture and to be placed to a new sterilized agar containing
P"“'i dish using antiseptic techniques. When finished from a set of culture; another mixture
of broth cube and agar will be done but with another subculture. These processes will
result to evenly-distributed mouth microorganisms to be ready for a filter paper disc
method.

At the next method, one will soak a milliliter product to a 3 mL distilled water for
15 minutes. To compare and analyze, two other toothpastes which is of commercially
manufactured, will be soaked too. Then little filter paper discs will be placed to the
solution and thereafter be placed in geometrical positions using antiseptic techniques to the

new three agar-containing petri dishes. Let it incubate for a day.

Another microbial test will be done. This will be for the purpose of comparing the
microbial activity of the panelist’s mouth without brushing with the alternative toothpaste,
and with brushing. This will need six petri dishes for 3 panelists,  Using the same

technique as used to evenly-distribute  bacteria as above, cach panclist’s mouth

20




yeain will be swabbed again, culture iy

. j ; - i
and place it on an agar containing dish: then brush

with the product and again with the processes

PHASE 4
The results to the mollusk shell will be recorded for every trial. Every 12 hours

there will be observation.

o { z g 1 S g :
Recording of data gathered from the antimicrobial property tests will be done. 1o

measure the potential of the alternative toothpaste, measuring the diameter of inhibition

zones of the first batch agar petri dishes will be done. To conclude results statistics will be

used, and the outcome of the statistical data will be charted and tabled.

To measure for the second test of the antimicrobial property, is to count colonies

that will be appearing after the antiseptic techniques.

Every data and observation during the experiment will also be recorded.



CHAPTER 1V

RESULTS AND CONCLUSION

[. RESULTS

I'he most consistent of 6 products is composing:

Ingredients Amount Percentage (%)
Oyster Powder 20.000 36.97

Baking Soda 20.000 : 36.97
Glycerin 5.00m] 9 24 :
Sodium Fluoride 0.25¢ 0.46

Citric Acid 0.30g 0.56
Detergent 0.500 0.92
Distilled H,0 7.70ml )3

Fruit flavor 0.05ml 0 «)‘_)

Agar 0.30¢ 0.56

general characteristics
pH value: 10 basic
color: green
flavor: minty, yet salty

texture: rough

consistency: not too much: semi liquid state




I'he frst Part of Phase

2
3 showed results that 15 minutes of brushing with the

T ne YO . .
alicrnamve toothpaste angd sSoaking it with vVinegar for 24 hours

Observations
he Initial State of the Shell

The shell has thick covering, and it shines

After brushing, 12 Houys After

The shell is dissolved hu 1. . - : ‘
ellis dissolved by the acid and began to lose its luster and calcium covering.

After 24 Hours

It was found out the shell become thinner.

After 48 Hours

Treatment of part A was observed to be

¢ cracked while treatment of part B is still

intact while on a solution of

acetic acid
Antimicrobial Test

First Part
All of the dishes (A.B, and C) showed that some of the paper discs’ inhibition

zones were inconsistent though their pairs showed some results. All of the discs showed

on low effectiveness on specimen of different panelists A, B, and C. This is because of

contimination of agar nutrient before the test due to lack of specific sterilization instrument

(autoclave). The oven was the alternate strerilization equipment. Tt was set to 131 degrees

o level the temperature given by the autoclave.
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Second Part

l h\‘l C IS

a great difference :
S {Terence between the bacteria colonies present in the brushed

petri dish and the unbr : st s : ,
rushed petri dish. This proves that the product has antimicrobial

property present. This part’c recnlie : .
part’s results, however. is not yet that concluded since some of the

agar petri dishes sj ; i k
e, 1owed that the streaking of bacteria was not evenly to all the parts

Specimen from petri dichec y
: ! Petnt dishes (A and B) were not that evenly spread that results were not

that accurate. ishes B : Sifat : .
: ; Dishes only show that there s 2 significant colony quantity difference

between dish of specimen.

Cost Analysis

Cost Analysis Price per production

soap 5 0.04
glycerine 3.17
flavoring 0.32
distilled water 0.00
sodium fluoride 1.67
agar 1.78
baking soda oA o
oyster shells 0.00
citric acid 0.41

TOTAL (product cost/100mlL.) P17.79

Average Commercial Toothpaste Price (per 100mL): P 32.325*
* based suggested retail prices of 4 commercial leading brands



11 REX( (‘\l\”‘\ﬂ\H()\

I'he product m; s § "
I ¢t may be not as competitive to the commercialized ones because of it

ough texture. Since it is A g : ; :
1 . < NCe 1t 1s homemade, the binder being used is agar, and not actives were

sed because triclosan i 2 £ b
used because triclosan is not available 1S unavailable and is expensive. To make the texture

smooth, intensive refining is needed.

Methods used in antimicrobial testing must be added so that streaking of oral

specimen is evenly distributed throughout. Making sure that the sterilization and other

nstruments work is must. More precise testing for its whitening and hardening tests is a

must {00,

The researchers suggest to that if they plan to continue with our study, they will
have to gather more data and use more techniques in the testing parts.  We also

recommend those to be in the field of oyster shells since it has a lot of things to offer like
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| making glass, chalk and other products,
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