
A PILL A DAY KEEPS DEATH AWAY 

 

 

Brandon Cherrier 

Maxime Lê 

Xavier Seyer 

 

 

 

Presented to the evaluating  

committee of the 2015  

USCC Scinapse competition 

 

 

 

 

 

 

 

November 22nd 2015 

University of Ottawa  



Abstract  

 Combating global health and food has become a major issue over the past couple years as 

the rate of people dying from nutrient related diseases is at an all time high. Many supplements 

have been put forth that provide the body with certain nutrients that it cannot synthesize, such as 

protein powder. However, there has been no such supplement created that can provide the body 

with a large enough amount of essential nutrients in order for it to survive. Due to this, we decided 

to look into the essential nutrients that the body needs to survive. At a molecular level, the body 

needs essential nutrients, (as well as amino acids and fats) in order for it to maintain bodily 

functions and work properly. Without these nutrients, the body gets sick and fails to work, which 

leads to death. In our research proposal, we will investigate the synthesis of a pill from these 

essential nutrients (ie. Fiber) extracted from their raw goods form, and how it can supply the body 

with all the life sustaining nutrients and energy it needs to be active and healthy. We will focus on 

the development of the pill by carefully extracting resources from raw products, recombining them 

into a super-supplement, as well as infusing the pill with sugar, in order to provide an energy 

source to the body. As a result, people who currently lack these nutrients in their diet can now get 

them more readily, and give their bodies a longer window of health which gives a longer survival 

time.  

Background Research 

Approximately 1/9 people suffer from poor nutrition. That means that 795 M people 

globally do not have enough food to support an active and healthy life1-2. Contextually, the 

inception for an innovation to feed a species comes primarily from the need to identify and utilise 

the most efficient food production systems to sustainably use diminishing natural resources in 

order to ensure they remain viable for future generations3. Deficiencies in essential nutrients, 

amino acids and fatty acids can increase morbidity, lead to neurotic deficits, mood disorders, and 

impaired immunological resistance to infections4-6. In order to prevent such deficiencies, the 

essential nutrients must be provided in the diet, since they are not naturally produced by the body7. 

Pursuing the idea, there are determined recommendations of the daily doses needed for the average 

human that must be taken into consideration to fight undernutrition4, 8-10. We have produced three 

tables below that indicate the daily intake needed for each essential product. 



   

Table 1: the essential nutrients needed that cannot be produced by the body, and the daily amount 

needed that must be satisfied through the diet. 

Nutrient Calcium 
(g) 

Fiber 
(g) 

Magnesium 
(g) 

Potassium 
(g) 

Vitamin A 
(IU) 

Vitamin C 
(g) 

Vitamin E 
(g) 

Amount 
needed 

 
1 

 
25 

 
0,32 

 
4,7 

 
2310 

 
0,075 

 
0,15 

 

 

Table 2: the essential amino-acids that cannot be produced by the body, and the daily amount 

needed that must be satisfied through the diet. 

Amino 
acid 

Phenylalanine 
(g) 

Valine 
(g) 

Leucine 
(g) 

Isoleucine 
(g) 

Tryptophan 
(g) 

Lysine 
(g) 

Methionine 
(g) 

Amount 
needed 

 
1,75 

 
1,820 

 
2,730 

 
1,4 

 
0,28 

 
2,1 

 
1,05 

 

 

Table 3: the essential fatty acids that cannot be produced by the body, and the daily amount 

needed that must be satisfied through the diet. 

Fatty acid 
alpha-linolenic acid 

(g) 
linoleic 
acid (g) 

Amount needed 
 

1,35 
 

13,5 

 

Finally, in order for the body to function and execute its metabolic functions, Adenosine 

triphosphate (ATP) generated via the degradation of glucose is consumed. The generation of ATP 

originates from cellular respiration, which uses glucose and oxygen as reactives11. ATP is 

important in the body because it acts as the “currency” of the body, meaning everything that the 

body does, requires some amount of ATP in order for the body to perform its desired function. 

Without sugar, there is no ATP, and without that source of energy, cells cannot metabolize, which 

induces death.  

 



 

Hypothesis 

Our aim is to fund the research, development and production of a super-pill that contains 

all the essential nutrients, amino acids and fatty acids needed to sustain and satisfy the average 

human’s physiological needs. The pill will also include an energetic component – such as glucose 

infusion in the capsules – to facilitate regular metabolic functions.  This will permit the consumer 

to have the appropriate daily doses of the elements in question and thus, have the energy needed 

to survive and not suffer from nutritional deficiency. The consumers will also have more time to 

find alternative and conventional food resources.   

Methodology 

 The first step in this endeavour would be to extract, in bulk, the essential nutrients, amino 

acids and fatty acids from their ideal source. Since there are many sources for these elements, we 

would pick the most cost-effective. 

 We are ideally looking for the products in their natural, purest form. A lot of 

pharmaceutical or chemical companies already have the isolated, pure components ready for bulk 

order such as calcium and magnesium. There also exist liquid or powdered states of pure vitamin 

A, C and E.  

 Due to the chemically reactive nature of potassium, it cannot be found solely isolated. 

There exists however, ‘potash’ which is used as fertiliser, and is chemically equivalent to K2O, 

potassium oxide. This is extracted and refined from ore-mining initiatives12. Because oxygen is 

also a reactive in cellular respiration, we would pick this instead of other potassium-element 

compounds. 

 For the amino acids, like phenylanaline, tryptophane, lysine and methionine, they can 

nowadays either be synthesized in laboratories or extracted from proteins in plants or animals13. 

We would make sure each pill contains valine, leucine and isoleucine, for they are ramified amino-

acids, and are the first to be degraded during exercise for their energy14. This ensures that, along 

with the glucose and oxygen, enough energy sources are administered and consumed for proper 

physiological functions.  



 Liquid or powdered isolated alpha-linolenic acid and linoleic acid in its conjugated form 

are also available for bulk purchase. Otherwise, they can be extracted from fish oils, meats, and 

plant oils15. 

 The second step of our challenge would be to produce the pill casings that will hold all the 

ingredients together in an easily ingestible vector.  

Because the amount of fiber needed to fulfil the daily needs, a liquid fiber alternative would 

be combined with glucose, and the mixture would finally be added to gelatin and water which 

make up the composition of pill capsules. This would benefit consumers since there are no artificial 

ingredients, would help digestion of food (fiber), and would provide the energetic source needed 

to execute metabolic functions and ensure longer survival (glucose).  

 With our gluco-fibrous capsules, we would consider the powdered form of the ingredients, 

since liquid alternatives generally take more space, and have them be hyper-refined and compacted 

into a packet of pills. Indeed, always choosing the most effective mass-volume ratio.  

 To resume, the pills manufactured would contain all of the ingredients listed above. They 

are all the essential ingredients the body needs from a diet in order to survive. We offer a capsular 

alternative that does not require an actual source of food.  

 

 Consumers will have the ability to judge the appropriate amount of pills required based on 

their preferences, lifestyle choices, and access to food.  

Some research and technological innovations could also arise from this project, for it 

implies the heavy compaction of the nutrients into small capsules while augmenting potency and 

efficiency. Just like computers, they are getting smaller, but more powerful.  

 

 

 

 



Conclusion 

In conclusion, our research will verify our hypothesis that the development of a super 

supplement is not only possible, but necessary. The pill will contain all the essential nutrients to 

perform metabolic functions, and will be encased in an easy to digest gluco-fibrous membrane. If 

the tablet created is found to be effective, which is expected, then the lives of many people around 

the world will be revolutionized due to the fact that they will now have an option to consume the 

essential nutrients that they were previously denied, giving them a longer lifespan and a better 

chance at survival. Not only can these be used in developing countries to allow the starving more 

time to find food, it can also be found in common first-aid kits and survival kits for the general 

population, or for populations at risk of natural disasters, granting everyone a few days’ supply of 

nutrients to keep them alive. Lastly, we would like to begin to produce a physical model of the 

tablet, and begin to start the synthesis of a final product from extracted nutrients of raw materials.   
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Definitions:  

Adenosine triphosphate (ATP): Nucleoside triphosphate used in cells to transport chemical 

energy for metabolism. ATP is synthetize during Krebs cycle, which begins with the glucose 

transformation.21  

Alpha-Linoleic Acid: A slightly different strand of Linoleic Acid that also improves 

cardiovascular health.43 

Amino acid:  Organic compounds containing amine and carboxylic acid functional groups.22 

Average human: The average human’s weight is 81.5 kg and his average height is 1.72 m20.  

Branched-chain amino acid: Amino acid having aliphatic side-chains with a branch.23  

Calcium: In the human body, calcium is used in many different ways. Calcium is an important 

constituent of bones, essential for blood clotting, stabilizes blood pressure, contributes to normal 

brain function and is critical for communicating essential information among cells19.  

Cellular respiration: Set of metabolic reactions and processes that take place in the cells of 

organism to convert biochemical energy from nutrients into ATP. 24 

Essentials nutrients: Nutrient required for normal physiological function that can’t be 

synthesized by the body7.  

Fatty acid: Carboxylic acid with a long aliphatic tail. The tail can be saturated or unsaturated.25 

Fiber: Fiber is primarily needed in human body for proper digestion.26 

Glucose: 6 carbon atoms sugar used during cellular respiration transformed into pyruvate, which 

is then transformed in ATP. 27 

Immunological resistance to infections: The human body is equipped with more than 107 

antibodies. This vast diversity gives to the body the opportunity to fight against many viral or 

bacterial infections.28 

Isoleucine: Major function of isoleucine is proteinogenesis in the body, which means it is a 

building block for proteins.29 

Linoleic Acid: An unsaturated fatty acid necessary for healthy brain function, skin and hair 

growth, bone density, energy production and reproductive health.43 

Leucine: Leucine regulates the blood sugar and supplies the body with energy.42 

Lysine: Helps the body produce collagen and a substance necessary for energy production, as 

well as having antiviral properties.41 



Magnesium: Magnesium regulates and maintains the following functions in the human body: 

enzyme activity, energy production and ATP, DNA and RNA synthesis and mineral balance.40 

Metabolism: Set of life-sustaining chemical transformations within the cells of living organisms. 

These reactions allow organisms to grow, reproduce, maintain their structures and respond to 

their environments.39 

Methionine: Methionine is the only sulphur-containing amino acid. Furthermore methionine 

plays an important role in the synthesis of other proteins, such as carnitineor melatonine. 

Methionine has a fat-dissolving effect and reduces the depositing of fat in the liver.39 

Morbidity: The incidence of a disease.38  

Natural resources: A substance, an organism or an object present in nature that can satisfy 

animal, human or vegetal need.37  

Neurotic deficit: Any affection decreasing neurone activity.36  

Nutrient: Components in food used by an organism to survive and grow.35  

Nutrition: Science that interprets the interaction of nutrients and other substances in food.34 

Phenylalanine: Is an essential amino acid and a building block for proteins13. 

Potassium: Potassium has many roles in human body. It maintains the electrolyte balance in 

cells, manages blood pressure, assists nervous system, helps during muscle contraction, releases 

energy from protein, fat and carbohydrates during the metabolic process, enhances muscle 

control and promotes efficient cognitive functioning by helping to deliver oxygen in the brain18.  

Sustainability: The ability to be supported.33 

Tryptophan: An essential amino acid used for nitrogen balance in adults.32 

Valine: Valine helps to improve the immune system.31 

Vitamin A: Vitamin A is required for several vital function in the human body. These functions 

include vision, immune system, cell growth, gene transcription, protein formation and skin 

health17.  

Vitamin C: Vitamin C is occupying a huge role in maintaining a healthy lifestyle and preventing 

diseases. Vitamin C affects antioxidant activity, collagen synthesis, cardiovascular system and 

the immune system.30 

Vitamin E: Vitamin E is an antioxidant. It also helps the body to form red blood cells16.  

 


