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Abstract— With time, new technologies are evolving, 

technologies that help address global challenges and 

those that will make life simpler in the coming years. In 

this technical paper presentation, you will see Quantum 

Computing as an emerging trend in computer 

engineering. 

Quantum Computing - Innovative developments in 

cryptography, optimization, drug discovery, and other 

fields are all predicted by quantum computing. Despite 

being in its early phases, it has the potential to 

significantly impact both industries and scientific 

research. Scientists have taken a step in Age Reversing. 

To maximize its potency, more research and 

development are required. We’ll see what future 

Quantum Computing holds for Ageing. 
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I.QUANTUM COMPUTING 
 

Quantum Computing harnesses the principles of 

quantum physics to execute computations that are 

beyond the capabilities of classical computers. This 

cutting-edge technology leverages the rules of 

quantum mechanics to tackle complex problems that 

are infeasible for conventional machines.1][2] 

A. USES 

1) Agriculture 

Agriculture stands to benefit greatly from the potential 

of quantum computers to enhance fertilizer 

production. The key component in most agricultural 

fertilizers is 'ammonia'. If ammonia production can be 

made more efficient, fertilizers would become more 

cost-effective and require less energy. This could 

ultimately help in feeding the growing global 

population. According to CB Insights’ Industry Expert 

agreement, the ammonia market is projected to reach 

$77 billion by 2025. Despite the vast number of 

possible catalyst combinations that could improve 

ammonia production, progress has been slow in recent 

years. Even with today's most powerful 

supercomputers, solving this challenge would take a 

century. Quantum computing, on the other hand, could 

significantly accelerate the analysis of catalyst 

combinations and simulate biochemical processes to 

find more effective ways of producing ammonia. 

Bacteria in plant roots use a molecule called 

nitrogenase to produce ammonia efficiently with 

minimal energy consumption. Current 

supercomputers are unable to accurately simulate or 

understand nitrogenase, but a quantum computer may 

hold the key to unlocking its secrets. 

2) National Security  

The applications of quantum computing in the field of 

security are vast. Governments around the world have 

recognized the importance of quantum computing and 

have made significant investments in research and 

development. Quantum computers are expected to 

play a crucial role in various military operations, such 

as intelligence gathering, simulating military 

scenarios, and enhancing the capabilities of military 

vehicles. To support these advancements, the 

Department of Power Generation's quantum 

technology research facilities have received a 

substantial funding of $340 million this year. This 

investment comes as part of a larger $625 million 

public spending initiative, with contributions from 

industry leaders like Microsoft, IBM, and Lockheed 

Martin.[3] 

 
Fig. 1. Quantum Computer.[3] 
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3) Advantages  

• Faster computations: - 

These types of computers can perform computation at 

a much faster rate than normal computers. Quantum 

computers have computation power higher than 

supercomputers also. They can process data at 1000 

times faster than normal computers and 

supercomputers. Some calculations if performed by a 

normal computer can take 1000 years is done by 

quantum computers in a few seconds. 

• Google search: - 

Quantum computers are used by Google to refine 

searches. Now every search on Google can speed up 

by using these computers. Most relevant results can 

be populated using quantum computing. 

• Medicine creation: - 

These types of computers can work better in the 

medical field. They can detect diseases and can create 

a formula for medicines. Different type of diseases 

can be diagnosed and tested in scientific laboratories 

using these computers.[4][5] 

 

4) Disdvantages  

• The required temperature is extremely low: - The 

computers require a temperature of negative 460 

degrees Fahrenheit due to the deep processing 

involved. This temperature is the coldest in the 

universe and maintaining it is a challenging task.  

• Not accessible to the general public: - These 

computers are not available for public use due to 

their high price range. Moreover, the error rate in 

these computers is high as they are still in the 

development phase. While quantum computers 

function well with 10 qubits, the accuracy 

decreases when the number of qubits is increased 

to 70. There are ongoing experiments to enhance 

the precision of the results produced by these 

computers.[4][5] supercomputers. Some 

calculations if performed by a normal computer 

can take 1000 years is done by quantum 

computers in a few seconds. 

 

B. Working of Quantum Computer 

An IBM Quantum processor is a silicon wafer that is 

similar in size to a laptop. In contrast, a quantum 

hardware system is much larger, about the size of a car, 

and is mainly composed of cooling systems that 

maintain the superconducting processor at its 

extremely cold operational temperature. Unlike 

classical processors that use classical bits for their 

operations, quantum computers utilize qubits 

(quantum bits) to execute multidimensional quantum 

algorithms. To preserve the quantum states of our 

quantum processors and prevent decoherence, we 

employ super-cooled superfluids that operate at 

temperatures nearly one-hundredth of a degree above 

absolute zero. At these ultra-low temperatures, certain 

materials exhibit a significant quantum mechanical 

effect, enabling electrons to flow through them 

without resistance, making them "superconductors." 

When electrons pass through superconductors, they 

form Cooper pairs, which can carry a charge across 

barriers or insulators through a process called quantum 

tunneling. By placing two superconductors on either 

side of an insulator, a Josephson junction is created. 

The true value of a qubit may not be immediately 

apparent, but it possesses a crucial capability - the 

ability to be in a superposition state, representing all 

possible configurations of the qubit's quantum 

information. When multiple qubits are in a 

superposition state, they can generate complex, 

multidimensional computational domains. These 

domains provide new ways to represent and solve 

intricate problems. Quantum entanglement is a 

phenomenon that establishes a correlation between the 

behavior of two separate entities. Physicists have 

observed that changes made to one entangled qubit 

directly affect the other entangled qubit.[6] 

In an environment where entangled qubits are placed 

in a state of superposition, the emergence of waves of 

probabilities occurs, representing the likelihood of the 

outcomes of a measurement of the system. When 

multiple waves reach their peak at a specific outcome, 

they can combine and reinforce each other, while the 

interaction between peaks and troughs can nullify each 

other. These two phenomena are both examples of 

interference. In a quantum computation, a 

superposition of all possible computational states is 

prepared. The user then designs a quantum circuit that 

selectively applies interference to the components of 

the superposition based on an algorithm. Through 

interference, numerous potential outcomes are 

eliminated, while others are amplified. The amplified 

outcomes correspond to the solutions of the 

computation. [7] 
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II. AGE REVERSAL 

 

The process of ageing is intricate, encompassing 

alterations in cells, tissues, organs, and functions of 

living organisms as time passes. Ageing can impact 

various aspects of health, including physical, mental, 

and social well-being. Numerous factors, such as 

genetics, environment, lifestyle, and disease, influence 

the ageing process. Ageing is not universally defined 

or measured, as it differs among individuals and 

species [8][9]. 

 

Some of the common signs and effects of ageing 

include: 

Various common signs and effects of aging may 

include:  

- Diminished muscle mass and strength - Lowered 

bone density and heightened risk of fractures - 

Decreased skin elasticity and increased appearance of 

wrinkles - Impaired vision and hearing - Slowed 

metabolism and increased body fat - Weakened 

immunity and heightened susceptibility to infections - 

Reduced cognitive function and memory - Changes in 

mood and emotional regulation - Increased likelihood 

of chronic diseases like cardiovascular disease, 

diabetes, cancer, and dementia Nevertheless, aging 

does not have to be viewed as a negative or 

unavoidable process. Many individuals can age 

gracefully and sustain a high quality of life by 

embracing healthy practices, such as maintaining a 

balanced diet, engaging in regular exercise, staying 

socially connected, and participating in mentally 

stimulating activities. Aging can also bring about 

wisdom, experience, and resilience to effectively 

manage life's obstacles.[10] 

 

1) Types of Ageing  

a) Ageing in chronological order 

Your chronological age is determined by the duration 

that has passed between your birthdate and the given 

date. It is commonly expressed in terms of years, 

months, days, and so on. This is the typical way people 

describe their age. Furthermore, it plays a significant 

role in the risk of mortality, chronic diseases, and any 

decline in physiological abilities such as memory and 

hearing 

 

b) Ageing in biological order 

 
The fundamental principle underlying biological aging 

suggests that the process is a result of the accumulation 

of damage to different tissues and cells within the body 

over time. Biological age, referred to as physiological 

or functional age, is distinct from chronological age in 

that it considers a multitude of factors beyond just the 

individual's birth date. Various biological and 

physiological growth elements are pivotal in 

establishing the actual age of a person. 

2) Epigenome & Epigenetics 

 
Fig.3. Epigenome [13] 

Researchers have discovered other genes that affect 

human aging, but changing a person's DNA is a 

permanent alteration. Instead, modifying the 

epigenome, which controls how genes are read, could 

be a more effective approach to slowing down the 

aging process. Epigenetics refers to an additional layer 

of information added to the DNA, where genes can be 

turned on and off by the epigenome. This has led to the 

exploration of epigenetic reprogramming as a 

promising therapeutic pathway. Previous studies have 
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shown that altering the epigenome of mice can reverse 

the biological clock of cells. Specifically, 

manipulating four proteins known as Yamanaka 

factors can cause changes in the epigenome of elderly 

cells, resulting in regression of the cell's age. In 

response to this potential, startups in Silicon Valley 

and other locations are emerging with the goal of 

editing the epigenome to slow down aging. While 

these claims may seem unlikely, the science behind 

epigenetics is real. Enzymes play a crucial role in 

epigenetic patterns, as they catalyze reversible 

reactions. This makes epigenetics a viable subject of 

study for anti-aging interventions, as targeting the 

appropriate enzymes could potentially revert the 

patterns back to a more youthful state. Although there 

are already methods to reverse the biological clock, 

developing a medication that directly targets aging at 

the DNA level is still more of a theoretical concept 

than an actual cure.[12] 
 

III. SINCLAIR’S RESEARCH 
 

The Sinclair lab firmly believes in the potential for 

humanity to progress and that every person should 

have access to top-notch healthcare and the longest 

lifespan possible, regardless of their gender, social 

status, or age. Through extensive research carried out 

by our lab and other organizations, it has been proven 

that the aging process is not an unavoidable fate, but 

can actually be slowed down and even reversed using 

various techniques. These techniques include 

boosting the body's natural defenses against aging, 

removing senescent cells, and reprogramming cells 

within the body. By implementing these strategies, 

we can protect the body from a wide array of diseases, 

both common and rare, such as mitochondrial 

disorders, type 2 diabetes, Alzheimer's disease, heart 

conditions, and cancer. 
 

IV. EXAMPLE OF PROJECTS IN THE LAB 
 

 
Fig.4. C57BL/6 Siblings: Control vs ICE at 16 months 

of age [14] 

We have formulated the "Relocalization of Chromatin 

Modifiers (RCM) Hypothesis," suggesting that 

epigenetic alterations resulting from the relocation of 

chromatin factors following DNA damage could be a 

primary contributor to aging. This phenomenon has 

been observed in yeast cells and seems to hold true for 

all eukaryotes. When DNA damage occurs, proteins 

responsible for regulating gene expression migrate to 

the damaged site to aid in repair, leading to changes in 

gene expression. In young cells, this mechanism is 

reset once DNA repair is completed. However, not all 

proteins return to their original locations, causing 

alterations in gene expression and a loss of cellular 

identity. Our development of the "ICE" mouse 

(inducible changes in the epigenome) enables us to 

trigger DNA breaks and induce epigenetic 

modifications that hasten the aging process. Current 

efforts are focused on reversing this aging-related 

progression.[14] 

a) Reprogramming cells to be young again 

Our research has brought us to the conclusion that the 

loss of epigenetic information is likely the primary 

cause of aging. To illustrate, if DNA can be compared 

to the digital information on a compact disc, then aging 

can be likened to scratches on that disc. We are 

currently in pursuit of the solution. Through our 

research, we have pinpointed reprogramming factors 

that we believe have the potential to reset a cell's 

epigenetic state and reverse its aging process. We have 

engineered viral vectors that are compatible with 

humans to transport these reprogramming genes to 

specific tissues or the entire body, thereby prompting 

cells to exhibit a more youthful behavior and 

accelerate wound healing. Our main focus now lies in 

nerve regeneration and addressing other age-related 

symptoms. We envision the possibility of developing 

treatments for both companion animals and humans 

that could significantly enhance their overall health 

and extend their lifespan.[14] 

 
Fig.5. Nerve Regeneration [14] 

 



© March 2024| IJIRT | Volume 10 Issue 10 | ISSN: 2349-6002 

 

IJIRT 162485 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 219 

V. OUR RESEARCH 

 

Although quantum computing may not currently have 

the ability to reverse aging in humans, it has the 

potential to significantly impact aging research by 

leveraging its distinctive capabilities. 

A) 1. Simulating Biological Processes: Complex 

biological processes like protein folding, enzyme-

substrate interactions, and cellular signaling 

pathways are difficult to model accurately with 

classical computers. Quantum computers, with 

their ability to handle superposition and 

entanglement, could provide more precise 

simulations of these processes, leading to a deeper 

understanding of ageing mechanisms and 

potential intervention targets.[16] 

B) Protein Folding: 

  
Fig.6. Protein Folding [15] 

Understanding the process of how proteins fold into 

their complex structures is essential for 

comprehending their roles and developing efficient 

medications. Traditional computers face challenges in 

deciphering this intricate process, whereas quantum 

computers, utilizing their capacity to manage 

superposition and entanglement, have the potential to 

offer significantly more precise simulations.[16] 

In 2017, Aspuru-Guzik and colleagues conducted a 

study entitled "Quantum simulations of biomolecular 

processes," which suggested the utilization of 

quantum algorithms for simulating protein folding 

with a much higher level of precision in comparison to 

traditional methods. This advancement has the 

potential to revolutionize our comprehension of 

diseases related to proteins and the development of 

precise treatment strategies.[16] 

 

C) Enzyme-Substrate Interactions 

Enzymes serve as nature's catalysts, expediting crucial 

biochemical reactions. Gaining a comprehensive 

understanding of their interaction with substrates 

holds immense significance in the realm of drug 

discovery and development. The utilization of 

quantum computers has the potential to offer intricate 

simulations of these interactions, thereby unveiling 

pivotal insights into enzyme functionality and 

potential targets for drug development.[18] 

 
Fig.7. Enzyme-Substrate Interactions [17] 

In 2019, McClean and colleagues published a paper 

titled "Quantum algorithm for simulating reaction 

circuits," showcasing a quantum algorithm that can 

precisely simulate enzyme-substrate interactions. This 

breakthrough opens up possibilities for developing 

drugs that are more efficient and effective by targeting 

particular enzyme functions.[17] 

Ageing- 

Living comes at a cost, but there is hope that this may 

not always be the case. In the next 50 years, it is 

believed that we will have the ability to provide a 

treatment to a 20-year-old that will keep them forever 

young. The field of science is uncovering ways to slow 

down our biological clocks, revealing glimpses of a 

future where aging is no longer inevitable. This 

exciting prospect has attracted significant investment 

from big investors who are focusing on age-reversal 

research. However, it is important to question whether 

the science behind these claims lives up to the hype. 

Can we truly slow down or even halt the aging 

process? We are optimistic that we are on the brink of 

a pivotal moment in human history, comparable to the 

advent of flight, the rise of Silicon Valley, and 

advancements in energy and cryptocurrency. The 22nd 

century will be defined by quantum computing and our 

ability to control and manipulate the aging process. 

Not only will we be able to slow down the aging of our 



© March 2024| IJIRT | Volume 10 Issue 10 | ISSN: 2349-6002 

 

IJIRT 162485 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 220 

bodies and hearts, but even the aging of our brains. 

With the emergence of age-reversal tools, our lives 

will be transformed in unimaginable ways. We will 

have the power to reset our age by a few years, as 

demonstrated by the groundbreaking work of Greg 

Fahy and his colleagues. If we continue to reset our 

age each year, even by just one year, the possibilities 

become truly fascinating. It is a world that we must 

strive to stay alive for, in order to bear witness to its 

wonders. And if we make the right choices and take 

the necessary steps, we will indeed witness this 

extraordinary future. While the potential is immense, 

there are still significant challenges to overcome. The 

development of large-scale, fault-tolerant quantum 

computers and the creation of efficient algorithms for 

simulating complex biological systems are ongoing 

areas of research. However, the rapid progress in both 

quantum computing and biological research offers 

promising opportunities for collaboration and 

breakthroughs in the near future. 

 

VI. QUANTUM COMPUTING AND AGE 

REVERSAL: A PROMISING FUTURE, NOT A 

MAGIC BULLET 

 

Quantum computing has the potential to transform the 

field of ageing research, but it is crucial to understand 

that it is not a definitive solution for age reversal at this 

point. Nevertheless, the distinctive capabilities of 

quantum computers provide numerous important 

opportunities for advancing breakthroughs in 

comprehending and potentially prolonging the human 

lifespan. 

1. Analyzing Massive Datasets: 

Ageing research entails the examination of extensive 

genetic, metabolic, and environmental data. Quantum 

algorithms demonstrate exceptional proficiency in 

detecting patterns and correlations within these 

datasets. This capability holds the potential to reveal 

genes, biomarkers, and risk factors linked to ageing 

and lifespan. 

2. Drug Discovery and Design: 

Quantum computers possess the capability to precisely 

simulate the interactions between molecules and 

forecast the behavior of drugs. This has the potential 

to significantly expedite the process of discovering 

and developing medications that target age-related 

ailments and enhance longevity. Furthermore, 

quantum computers can assist in creating customized 

therapeutics by leveraging individual genetic profiles 

and aging patterns. 

3.  Optimizing Treatment and Interventions: 

Quantum algorithms have the capability to enhance 

the customization and optimization of anti-ageing 

interventions by accurately forecasting their potential 

results. This may include customizing diet, exercise, 

and medical treatments to maximize individual 

advantages and promote longevity. 

4. Unravelling Quantum Effects in Biology: 

Some scientists hold the belief that quantum 

phenomena might have a part to play in biological 

processes like DNA repair and cellular function. The 

utilization of quantum computers could prove crucial 

in comprehending these phenomena and investigating 

their potential influence on ageing and longevity. In 

general, although quantum computing displays 

potential in the realm of ageing research, it is crucial 

to approach it with practical expectations. It is not a 

miraculous solution for reversing age, but it does 

provide valuable tools and insights that can aid in 

advancements in understanding and potentially 

prolonging human lifespan. 

 

VII. CONCLUSION 

 

The integration of quantum computing into ageing 

research is still in its early stages, despite its 

potential. Overcoming challenges such as building 

robust quantum computers and creating efficient 

algorithms for biological applications is crucial. 

Nevertheless, continuous research and technological 

advancements are gradually opening doors for 

quantum-powered advancements in ageing research. 

In the coming years, we can anticipate significant 

breakthroughs in this field: 

1. Enhanced simulations of biological processes 

offer a greater level of precision, leading to 

novel discoveries regarding the mechanisms of 

ageing.  

2. Tailored anti-ageing treatments are being 

developed by considering an individual's 

unique genetic and environmental factors.  

3. The focus is shifting towards the creation of 

medications that target the fundamental causes 

of ageing, rather than merely addressing the 

symptoms.  

4. A more profound comprehension of the 

potential influence of quantum phenomena on 
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life and the ageing process is being explored. 

Quantum computing is not a cure-all solution for 

reversing the aging process. It is a powerful tool that 

holds great potential to contribute to future 

advancements in the field. However, it is important to 

note that quantum computing will likely be combined 

with other advancements in medical science and 

technology to achieve significant breakthroughs. 

Computer scientists believe that the advantages of 

quantum computing are still in their early stages, and 

it will take several years before the technology is ready 

for commercial use. According to reports, the quantum 

computing market is projected to reach 411.4 million 

by 2026, with a Compound Annual Growth Rate 

(CAGR) of 24.2 percent, positioning it as an emerging 

trend in computer engineering.[1][5] 
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