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ABSTRACT 
Background: Once an elderly lady came for consultation in my chamber and after she was done, she casually mentioned about 
her son who accompanied her saying that although he studies sincerely but finds it difficult to remember whatever he studies 
and requested me to suggest a memory enhancing pill for him. This posed a question whether there were actually any memory 
enhancing drugs available. 
Methods: A thorough literature search was carried out in Pubmed and all articles till date related to memory enhancing drugs 
were searched with key words memory enhancing drugs, cognitive enhancement, Alzheimer’s disease. Ethical, social and 
philosophical issues about memory enhancing drugs (MEDs) and anti-dementia drugs were analysed and health effects of these 
‘smart pills’ were elaborated upon.  
Results: There is a desire for quicker, sharper, and more reliable memories. Use of cognition enhancing drugs is an ethical 
dilemma and the safety of these drugs is yet to be proved. 
Conclusion: Memory enhancement has a long way to go and memory enhancing drugs and anti-dementia drugs are of doubtful 
efficacy. 
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INTRODUCTION 

It is an irony that we tend to forget what we wish to remember 
and remember what we want to forget. Researchers, over the 
years, have increasingly and successfully understood the 
neurobiological basis of memory, trying their best to 
transmogrify memory enhancement- a theme for science 
fiction into reality. Milk has the reputation of sharpening 
memory since time immemorial because of the presence of 
phospholipids in the milk fat globule membrane [1]. Elderly 
people who go for regular, long walks give better results on 
memory tests conducted as compared to their sedentary peers 
[2]. A good sleep plays an important role in the consolidation 
of memories [3]. Studies have also claimed that 
amphetamines, sugar, caffeine, or herbal drugs enhances 
memory [4]. Cognitive deteriorations of aging in the form of 
Alzheimer's disease has initiated an exhaustive effort to look 
for drugs which can improve cognitive functioning. The quest 
for sharper and reliable memories made researchers hack the 
brain and pharmaceutical companies pursue drugs that might 
improve our capacity to remember [5]. Similar endeavours to 
enhance cognitive deficits following stroke have been 
investigated.  

DISCUSSION 

Learning 

Motor learning is defined as improvement of motor skills with 
repetitions, practise and re-practise. 

Memory 

Memory is associated with time perception, attention and 
emotional valence of memory contents. Implicit memory is 
the way we act such as how to ride a bicycle. Explicit memory 
is the conscious recollection of dates, numbers and events. 

Mild cognitive impairment 

It is defined as memory loss without any significant functional 
impairment [6] and most of these patients ultimately develop 
Alzheimer’s disease. 
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Alzheimer’s disease 

Alzheimer's disease is a consequence of increased life 
expectancy and is characterised by senile, progressive 
memory loss. Explicit memory is first hampered in 
Alzheimer’s disease but affects implicit memory in 
advanced disease. 

Memory enhancing drugs 

Memory enhancing drugs are cognition enhancing 
medicines being developed intended to help individuals 
with Alzheimer’s disease, yet there is a colossal market 
for the utilization of memory enhancing drugs by 
individuals who just need to upgrade their memory 
instead of treating memory loss. This has triggered 
interest of pharmaceutical companies in marketing 
memory enhancing drugs stating improvement of 
cognition in healthy individuals and not merely in people 
with Alzheimer's disease considering the huge potential 
of the untapped market for it. 

Modafinil is being tested for use by the military and has 
been shown to improve the simulator performance of 
helicopter pilots [7]. A study on the performance of 
airline pilots in flight simulators suggests that donepezil 
improves performance [8]. Caffeine has been used as a 
stimulant for at least a thousand years and is often 
consumed in extremely high dosages. The popularity of 
Starbucks may be due to the fact that a 16-ounce serving 
of its coffee contains 550 milligrams of caffeine which 
is approximately five times of that in a regular cup of 
coffee [9]. Nicotine in the form of cigarette and patch 
enhances cognitive abilities [10]. Amphetamines were 
extensively used by the armed forces in World War II 
and the Korean War [11]. 

The ethical dilemma 

Cognition enhancing drugs and performance enhancing 
drugs are the two branches of the same tree. If we can 
use of performance enhancing drugs in sports, shouldn’t 
we do the same for cognition enhancing drugs to provide 
a level playing field and to ensure safety of the drug 
consumer. Won’t it be unfair to allow use of cognition 
enhancing drugs in school exams and entrance tests or in 
the work place. The ethical issues related to the use of 
drugs may be fairness of their use, increased academic 
pressure and fears of coercion. However, use of 
cognition enhancing drugs by truck drivers who have to 
drive continuously for long hours and by shift workers 
who are sleep deprived is a point of debate. 

The social aspects 

Cognition enhancement methods in the form of 
meditation and nutrition are better accepted in the 
society [12]. Adequate sleep and exercise also seem to 
be socially acceptable and prevalent methods of memory 
enhancement which parents tell their children about 

[13]. Energy drinks like Red Bull, caffeine, or herbal 
drugs which are extensively available over the counter 
are labelled as soft enhancers [14]. 

Future 

Few researchers are of the opinion that cognition 
enhancement will be in vogue, a game-changer and 
harbinger of neurosciences in the years to come [15]. The 
reason for it might be increasing pressure at work due to 
increased competition and workload [16] leading to 
increasing use of such drugs by university students and 
teachers as success in academia depends on ‘brainpower’ 
[17,18]. 

HARMFUL EFFECTS 

The harmful effects of cognition enhancing drugs 
include   arrhythmias, nausea, vomiting, sexual 
dysfunction, addiction, depression, sleep disturbances, 
anorexia, weight gain, hypertension, headache and 
personality changes [19]. The cost of the drugs may be 
disproportionately high as compared to the benefits they 
offer [20]. Overdosing by self-medication is common 
and these drugs may interact with other drugs which the 
patient might be consuming for some other ailment. 

ANTITHETIC 

Smart pill 

There is no scientific evidence to suggest that a ‘smart 
pill’ is available for use effectively and safely. Business 
journals have predicted that employers will press 
employees to pop-up smart pills on the job [21]. 

World Chess Federation 

It is an irony that the Spanish Chess Federation forbids 
consumption of high levels of caffeine and at the same 
time permits the inhalation of unlimited amounts of 
aromatic nicotine outside the playing hall [22].  

The musician 

 Listeners may criticize a musician who uses 
propranolol, a beta blocker drug that reduces 
performance anxiety even if the drug was used outside 
the competition [23]. 

Viagra 

Medical insurance companies are paying for Viagra, the 
famous performance enhancing drug. How would they 
be able to object covering cognitive enhancing drugs in 
their insurance scheme by the same logic [24]? After all, 
these magic pills are also the ‘Viagra of memory.’ 
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CONCLUSION 

There is a desire for quicker, sharper and more reliable 
memories. Adequate sleep, physical exercise in the form 
of regular, long walks, consumption of milk and coffee 
are the socially acceptable ways of cognitive 
enhancement. Caffeine, cocoa, energy drinks and 
nicotine are easily available substances for cognitive 
enhancement. Cognitive enhancing drugs were 
developed with the motive of helping patients with 
Alzheimer’s disease who suffer from senile, progressive 
memory loss. 
Memory enhancement has a long way to go and memory 
enhancing drugs and anti-dementia drugs are of doubtful 
efficacy. Use of cognition enhancing drugs is an ethical 
dilemma and the safety of these drugs is yet to be proved. 
But they will be in vogue shortly and prove to be a game-
changer and harbinger of neurosciences in the years to 
come. 

REFERENCES 

1. Hess JM, Jonnalagadda SS, Slavin JL (2016)
Dairy foods: Current evidence of their effects on
bone, cardiometabolic, cognitive and digestive
health. Compr Rev Food Sci Food Saf 15: 251-
268.

2. Heyn P, Abreu BC, Ottenbacher KJ (2004) The
effects of exercise training on elderly persons
with cognitive impairment and dementia: A meta-
analysis’. Archiv Phys Med Rehab 85: 1694-
1704.

3. Walker MP, Brakefield T, Morgan A, Hobson JA, 
Stickgoldet R (2002) Practice with sleep makes
perfect: Sleep-dependent motor skill learning.
Neuron 35: 205-211.

4. Breithaupt H, Weigmann K (2004) Manipulating
your Mind. What will Science Discover About
our Brains, and How are we Going to Deal With
it? EMBO Rep 5: 230-232.

5. Farah MJ, Wolpe PR (2004) Monitoring and
manipulating brain function: New neuroscience
technologies and their ethical implications.
Hastings Center Report 34: 35-45.

6. Petersen RC, Doody R, Kurz A, Mohs RC,
Morris JC, et al. (2001) Current concepts in mild
cognitive impairment. Arch Neurol 58: 1985-
1992.

7. Caldwell JA, Caldwell JL, Smythe NK, Hall KK
(2000) A double-blind, placebo-controlled
investigation of the efficacy of modafinil for
sustaining the alertness and performance of
aviators: A helicopter simulator study.
Psychopharmacol 150: 272-282.

8. Yesavage JA, Mumenthaler MS, Taylor JL,
Friedman L, Sheikh J (2002) Donepezil and flight 
simulator performance: Effects on retention of
complex skills. Neurology 59: 123-125.

9. Center for Science in the Public Interest (2003)
Health Action News-letter: The Caffeine Corner:
Products Ranked by Content 2003.

10. Rezvani AH, Levin ED (2001) Cognitive effects
of nicotine. Biol Psychiatr 49: 258-267.

11. Stoil M (1990) Amphetamine epidemics:
Nothing new. J Addict Recov 10: 9.

12. Bergström LS, Lynöe N (2008) Enhancing
concentration, mood and memory in healthy
individuals: An empirical study of attitudes
among general practitioners and the general
population. Scand J Public Health 36: 532-537.

13. Caviola L, Faber NS (2015) Pills or push-ups?
Effectiveness and public perception of
pharmacological and non-pharmacological
cognitive enhancement. Front Psychol 6: 1852.

14. Liakoni E, Schaub MP, Maier LJ, Glauser GV,
Liechti ME (2015) The use of prescription drugs,
recreational drugs, and “soft enhancers” for
cognitive enhancement among Swiss secondary
school students. PLoS One 10.

15. Farah MJ, Illes J, Cook DR, Gardner H, Kandel
E, et al. (2004) Neurocognitive enhancement:
What can we do and what should we do? Nat Rev
Neurosci 5: 421-425.

16. Beddington J, Cooper C, Field J, Goswami U,
Huppert F, et al. (2008) The mental wealth of
nations. Nature 455: 1057-1060.

17. Maher B (2008) Poll results: Look who’s doping. 
Nature 452: 674-675.

18. Anderson M, Ronning E, De Vries R, Martinson
B (2007) The perverse effects of competition on
scientists’ work and relationships. Sci Engg
Ethics 13: 437-461.

19. Winder RS, Chamberlain S, Ifris M, Robbins
TW, Sahakian BJ, et al. (2010) Effects of
modafinil and parazosin on cognitive and
physiological functions in healthy volunteers. J
Psychopharmacol 14: 1649-1657.

20. Greely H, Sahakian B, Harris J, Kessler RC,
Gazzaniga M, et al. (2008) Towards responsible
use of cognitive enhancing drugs by the healthy.
Nature 456: 702-705.



SciTech Central Inc. 

J Neurosurg Imaging Techniques (JNSIT) 326 

J Neurosurg Imaging Techniques, 6(1): 323-326   Sarla GS 

21. Fortune SM (1999) Performing poorly? The
solution’s a no-brainer: Just Pop a Smart Pill, pp:
426.

22. World Chess Federation (2004) FIDE
Tournament Rules §VIII. Smoking Ban 2004.

23. Brantigan C, Brantigan T, Joseph N (1982) Effect 
of beta blockade and beta stimulation on stage
fright. Am J Med 72: 88-94.

24. Goldstein A (1998) Washington Post U.S.:
Medicaid Must Cover Viagra.


