
https://bonoi.org/index.php/si SI | November 30, 2024 | vol. 45 | no. 5 1611 

Commentary 
Medicine 

What Could We Expect When Quantum Meets Medicine? 
 

Lars Robsahm* 
University of Oslo, Problemveien 11, 0313 Oslo, Norway 
*: All correspondence should be sent to: Dr. Lars Robsahm 
Author’s Contact: Dr. Lars Robsahm, M.D., Ph.D., E-mail: lars.robsahm@outlook.com 
DOI: https://doi.org/10.15354/si.24.co236 
Funding: No funding source declared. 
COI: The author declares no competing interest. 
AI Declaration: The author affirms that artificial intelligence did not contribute to the process of preparing the work. 

 

 

The convergence of quantum physics and medicine has the potential to transform healthcare in 

unprecedented ways. Quantum computers can process vast quantities of data with unmatched 

velocity, facilitating more precise diagnoses and customized treatment strategies aligned with 

each individual’s distinct genetic profile. Quantum sensors can identify diseases in their initial 

stages, facilitating preemptive measures prior to the manifestation of symptoms. Quantum en-

cryption technology guarantees the utmost preservation of patient privacy and data security. 

Additionally, quantum concepts like superposition and entanglement may soon be utilized for 

innovative medicines that precisely target individual molecules, hence reducing side effects 

and enhancing efficacy. As researchers investigate the intersection of quantum mechanics and 

medicine, we anticipate a future in which healthcare is proactive, preventive, and genuinely 

individualized rather than merely reactive. 
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UANTUM mechanics is a discipline of physics that has 

transformed our comprehension of the essential elements 

of nature (Dowling & Milburn, 2003). It pertains to oc-

currences at the minute scales of energy levels of atoms and 

subatomic particles (Lewis, n.d.; Lopez et al., 2022). The im-

plementation of quantum mechanics has resulted in significant 

advancements in technology and research (OpenLibrary.org, 

1961). A particularly intriguing domain where quantum me-

chanics may exert a substantial influence is medicine (Bisiani et 

al., 2023). 

The convergence of quantum mechanics and medicine has 

the capacity to transform the healthcare sector (Pulipeti & Ku-

mar, 2022). Quantum mechanics facilitates the manipulation and 

control of individual atoms and molecules, potentially resulting 

in the advancement of more precise and effective therapies for 

many ailments (Raghunandan et al., 2019). Quantum computing 

may facilitate the simulation of intricate biological processes 

and the analysis of extensive genomic data to tailor treatments 

for specific patients (Flöther, 2023; Santagati et al., 2024). Be-

sides, quantum mechanics presents opportunities for the ad-
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vancement of novel imaging techniques that may transform 

medical diagnosis (Haga, 2024; Pal et al., 2023). Quantum sen-

sors may facilitate the detection of biomarkers within the body 

with unparalleled sensitivity and specificity, enabling the early 

identification of diseases like cancer (Aslam et al., 2023; Chugh 

et al., 2023; Haga, 2024; Zhang et al., 2024). Quantum imaging 

methodologies may yield enhanced resolution images of the 

body, facilitating more precise diagnostics and targeted therapies 

(Altıntaş & Tothill, 2015; Aslam et al., 2023; Pericleous et al., 

2012). 

The concepts of quantum mechanics may be utilized in 

medicine development and delivery. Quantum computing may 

facilitate the design of novel pharmaceuticals with precise mo-

lecular architectures that specifically target and interact with 

pathogenic molecules with exceptional accuracy (Flöther, 2023; 

Kulkarni et al., 2018; Raghunandan et al., 2019). Quantum dots, 

tiny particles exhibiting quantum characteristics, may serve as 

drug carriers to transport medications directly to specific cells 

within the body, therefore reducing side effects and enhancing 

therapeutic efficacy (Abdellatif et al., 2022; Azzazy et al., 2007; 

Banerjee & Verma, 2011; Delehanty et al., 2009; Hussain et al., 

2024; Iga et al., 2007; Kulkarni et al., 2018; Probst et al., 2012; 

Samia et al., 2003; Santra, 2012; Zhao & Zhu, 2016). 

Quantum physics may profoundly influence the domain of 

regenerative medicine. Quantum bioengineering may facilitate 

the manipulation of stem cells at the atomic level, enabling pre-

cise control over their differentiation into specific cell types for 

tissue regeneration and repair (Facchin et al., 2018; Hameroff, 

2004; Jacobson, 2016; Solanki et al., 2008). This may result in 

the advancement of novel therapies for diseases including spinal 

cord injury, cardiovascular disease, and diabetes. 

The use of quantum physics into medicine presents ethical 

and cultural ramifications (Facchin et al., 2019; Jacobson, 2016; 

Tsonis, 2002). The advancement of quantum technologies in 

healthcare may intensify existing health disparities, as access to 

these innovative treatments could be restricted to individuals 

with sufficient financial resources (Rasool et al., 2023; Wang & 

Alexander, 2020). Policymakers and stakeholders must solve 

these concerns to guarantee equal access to quantum-based me-

dicinal innovations. Furthermore, the security and privacy of 

personal health data must be meticulously evaluated when inte-

grating quantum technologies into healthcare (Bida et al., 2023). 

Quantum cryptography may be employed to safeguard patient 

data and defend against cyberattacks, thereby maintaining the 

security and integrity of medical information (Gupta et al., 2024; 

Selvarajan & Mouratidis, 2023). Nonetheless, these security 

protocols require ongoing updates and surveillance to remain 

proactive against new threats. 

The integration of quantum mechanics and medicine pre-

sents significant potential for revolutionizing illness detection, 

treatment, and management. Utilizing quantum technology, 

healthcare practitioners could deliver more tailored and effective 

patient care, resulting in enhanced health outcomes and quality 

of life. The future of medicine is expected to be influenced by 

the principles of quantum physics, creating new opportunities 

for medical innovation and transforming the practice of medi-

cine.■ 
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