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Assalamualaikum warahmatullahi wabarakatuh, 
 
 

 First and foremost, I would like to express my gratitude to the organizing committee of 
i-Spike 2023 for their tremendous efforts in bringing this online competition a reality . I 

 
 
 

The theme for this event, 'Optimizing Innovation in Knowledge, Education, and 
Design,' is both timely and highly relevant in today's world, especially at the tertiary 
level. Innovation plays a central role in our daily lives, offering new solutions for 
products, processes, and services By adopting a strategic approach to 'Optimizing 
Innovation in Knowledge, Education, and Design,' we have the potential to enhance 
support for learners and educators, while also expanding opportunities for learner 
engagement, interactivity, and access to education. 

 
I am awed by the magnitude and multitude of participants in this competition. I am 
also confident that all the innovations presented have provided valuable insights into 
the significance of innovative and advanced teaching materials in promoting 
sustainable development for the betterment of teaching and learning. Hopefully, this 
will mark the beginning of a long series of i-Spike events in the future. 

 
It is also my hope that you find i-Spike 2023 to be an excellent platform for learning, 
sharing, and collaboration. Once again, I want to thank all the committee members 
of i-Spike 2023 for their hard work in making this event a reality I would also like to 
extend my congratulations to all the winners, and I hope that each of you will 
successfully achieve your intended goals through your participation in this 
competition. 

 
Professor Dr. Roshima Haji Said 
RECTOR 
UiTM KEDAH BRANCH 

must extend my congratulations to the committee for successfully delivering on their 
promise to make i-Spike 2023 a meaningful event for academics worldwide. 



 
 
 
 
 
 
 
 
 

WELCOME MESSAGE (i-SPiKE 2023 CHAIR) 
 
 

We are looking forward to welcoming you to the 3rd International Exhibition & 

Symposium on Productivity, Innovation, Knowledge, and Education 2023 (i-SPiKE 

2023). Your presence here is a clear, crystal-clear testimony to the importance you 

place on the research and innovation arena. The theme of this year's Innovation is 

“Optimizing Innovation in Knowledge, Education, & Design”. We believe that the 

presentations by the distinguished innovators will contribute immensely to a deeper 

understanding of the current issues in relation to the theme. 

 
i-SPiKE 2023 offers a platform for nurturing the next generation of innovators and 

fostering cutting-edge innovations at the crossroads of collaboration, creativity, and 

enthusiasm. We enthusiastically welcome junior and young inventors from schools and 

universities, as well as local and foreign academicians and industry professionals, to 

showcase their innovative products and engage in knowledge sharing. All submissions 

have been rigorously evaluated by expert juries comprising professionals from both 

industry and academia. 

 
On behalf of the conference organisers, I would like to extend our sincere thanks for 

your participation, and we hope you enjoy the event. A special note of appreciation 

goes out to all the committee members of i-SPiKE 2023; your dedication and hard work 

are greatly appreciated. 

Dr . Junaida Ismail 
Chair 
3rdInternational Exhibition & Symposium Productivity, Innovation, Knowledge, and 
Education 2023 (i-SPiKE 2023) 
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ABSTRACT 
Plastic toothpaste tubes take an extremely long time to biodegrade. The initiative to produce natural 
toothpaste tablets can be a big step toward lessening the plastics nightmare the Earth currently finds 
itself. However, it is very necessary to make sure toothpaste tablet production process and raw materials 
used does not intent any harm to environment. Furthermore, natural toothpaste tablets use plant-based 
ingredients such as aloe vera and coconut oil which are a better version compared to chemical 
toothpaste. To test the hypothesis that durability and efficacy will influence the quality of toothpaste 
production, water resistance method was used to examine the durability of the toothpaste tablets. In 
addition, eggshell experiment method was also used to study the effectiveness of natural toothpaste 
tablets. The result showed that toothpaste tablets that been produced during this project wasproved 
effective by using all natural ingredients. Sample 3 is the best and most suitable to produce an effective 
toothpaste tablet as it gives ideal ingredients measurement and perfect texture as pills. These result 
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suggest that natural tablets toothpaste is a better version compared to chemical toothpaste because of it 
using all natural ingredients. This can be proved that the natural ingredient that beenused which is 
coconut oil can help in the reduction of plaque formation on the teeth. Besides, tablets toothpaste is not 
using plastic toothpaste tubes as its storage place. Hence, by this initiative, which is using natural tablets 
toothpaste, it will help to reduce the environmental pollution. This research mainly deals with making 
non-chemical based, eco-friendly and cost-effective tablet toothpaste from aloe vera and coconut oil 
also replace the normally used toothpaste in future. 

 
Keywords: Plastic toothpaste tubes, Aloe vera, Coconut oil, Natural tablets toothpaste, Chemical toothpaste, 
Environmental pollution 

 
 

INTRODUCTION 
 

Every consumer uses toothpaste, which is a necessary product in everyday life. To promote 
and maintain dental and oral health, many people use toothpaste, a personal hygiene item 
(Demir et al., 2021). When compared to earlier times, oral health knowledge has greatly 
increased. A person can grow healthier and more at ease with others by taking good care of 
their oral health. The overall aims for this project are to innovate a new toothpaste tablets 
formula by only using natural ingredients without using any additional chemicals. They deliver 
the same oral health benefits as toothpaste from a tube without affecting our environment. The 
small toothpaste tablets are convenient to carry and will not leak like the one in the tube. 
Additionally, an attempt is made to produce a toothpaste tablet from plant- based ingredients 
that have powerful cleaning properties which are aloe vera and coconut oil. 

 
LITERATURE REVIEW 

 
Maintaining oral hygiene and avoiding dental issues like tooth decay, gum disease, and bad 
breath require the use of toothpaste (Elkhodary et al., 2023) . Due of their potential advantages 
over conventional toothpaste, natural and herbal toothpaste formulations have attracted 
increasing attention in recent years (Sohta et al., 2023). Two organic components that have 
drawn interest are coconut oil and aloe vera because of their potential advantagesfor dental 
health. According to a study, the effect of aloe vera toothpaste on gingival and plague indices 
was comparable to that of fluoride toothpaste, suggesting that it might be used as a substitute 
for chemical toothpaste (Sayar et al., 2021). 

 
Another study on toothpaste with coconut oil, when visiting the dentist after three and six 
months, the autistic children who frequently used coconut oil continued to exhibit good oral 
hygiene, whereas those who used toothpaste displayed the highest level of fair oral hygiene 
(Al-Rawi, 2018). This shows that coconut oil is one of the ingredients that improved oral 
hygiene. The alternative use of an herbal toothpaste instead of a non-herbal toothpaste 
formulation should be considered for promoting oral health care (Vajrabhaya et al., 2022). 
Beside that a study by using toothpaste tablets had a greater impact than using toothpaste cream, 
according to a comparison of a single score per functional unit of brushing teeth for two minutes 
twice a day for six months in both cases (Suppipat et al., 2022). 

 
METHODOLOGY 

 
In this project, there are two ingredients that act as the base which is coconut oil and aloe 
vera gel. There are five samples of toothpaste. The base of the first sample is coconut oil and 
the base of the toothpaste in the second sample is made from aloe vera gel. The remaining 
sample is a combination of aloe vera and coconut oil in varying ratios. Sample 3 has aloe vera 
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Table 2. Results for both effectiveness and durability 

The first sample was made using a 100% of coconut oil base. The texture of this sample is quite 
moist and convenient to shape. It is because oil-based are very greasy, non-porous, and almost 
impervious. Therefore, it is quite easy to mix with other ingredients to stay in formthis is 
due to coconut oil which is entirely made up of fat with 80-90 percent of it being saturated fat 
(Archibald, 2021). For the effectiveness test, the result obtained that this sample of toothpaste 
tablets was useful but not entirely functional as the regular toothpaste. It is because the 
eggshell’s side covered with this toothpaste was moderately affected only certain part of the 
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1 | P a 
and coconut oil in a 1:1 ratio. While sample 4 is when there is a 2:1 ratio between coconut oil 
and aloe vera. Lastly, sample 5 has a ratio of 1:2 aloe vera and coconut oil. Then all the samples 
will be added with bicarbonate soda and peppermint oil respectively and whipped well until it 
mixed and form a paste. All the samples will be put inside of ice cube tray separately by using 
pipping bag and left until it cold and solidify. The effectiveness of the samples was tested by 
putting them on an eggshell. Half of the eggshell surface was smeared with the samples and 
the other half surface does not smear with the samples. The eggshells then were put inside a 
container contained with vinegar and left soaked. The eggshells were observed after half of 
hour or more and recorded. While for the durability test of the samples, a few drops of water 
were dropped to the sample. The samples were observed and recorded. 

 
 
 
 
 
 
 
 

Figure 1. Toothpaste Tablet 
 

RESULT AND DISCUSSION 

Table 1. Sample and Main Ingredients 
 

Sample Name 
1 Coconut Oil 
2 Aloe Vera Gel 
3 Mixture of coconut oil and aloe vera oil with a ratio of 1:1 
4 Mixture of coconut oil and aloe vera oil with a ratio of 2:1 
5 Mixture of coconut oil and aloe vera oilwith a ratio of 1:2 
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eggshells is eroded. 
 

The outcome from this sample 2 (100% aloe vera) is it easily breaks and is shattered after 
undergoing the durability test. As the consequence, all the tablet toothpaste falls to pieces and 
does not stay in its original structure. The effectiveness test for sample 2 shows that its is 
effective compare to sample 1. 

 
The third sample was produced by using the mixture ratio of 1:1 from coconut oil and aloe 
Vera gel which these two main ingredients were equally scaled. The texture of this sample is 
tremendously firm and a bit hard to shape. It takes more time to mix with other ingredients and 
the toothpaste tablet was unbreakable and remains in shape after carrying out the durability 
test. All the toothpaste tablets of sample 3 do stay in their original structure due tois fat in 
coconut oil that helps this sample to stay in shape. As for the effectiveness testsample 3 
do pass the test as well as durability test it can be classified as ideal ratio of sample. The 
outcomes for sample 4 are identical to those for sample 1. even though the sample is durable, 
it is ineffective. Regarding sample 5, it is similar with sample 2, which is brittle but effective. 

 
 

CONCLUSION 
 

In the conclusions, toothpaste tablets that were produced during this project were proved 
effective by using all-natural ingredients. Toothpaste is now more convenient when it is 
available as a tablet form. There will be no more painful squeezing or complicated tube origami 
to remove the last speck of paste. Nevertheless, there are still more aspects to improve in the 
making of these toothpaste tablets. While all these findings support theantibacterial 
qualities of toothpaste tablets for oral bacteria and indicate that they have a high potential for 
commercialization, more research is needed to ensure that the formula is safe and has no major 
side effects. After considering all outcomes from the experiment, it was convinced that sample 
3 is the best and most suitable to produce an effective toothpastetablet. It is because sample 
3 has ideal ingredients measurement and perfect texture as pills. 
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