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Supplement Sector Should Carve its  
Own Path Toward Innovation

Supplements are a class of commercially successful 
health products able, in the latest 20 years, to generate 
a great excitement among scientists and the media. 
Positioned between food and pharmaceuticals, 
supplements promise to provide a variety of health 
benefits without the burden of ingesting synthetic 
chemicals. But after so many years have all of these been 
delivered? Not completely, many formulations often 
make use of synthetic excipients and/or adjuvants, and 
despite a common positive perception about their health 
benefits, they still struggle to validate their efficacy 
according to reliable pharmaceuticals standards. 

What is Efficacy and How is Measured
Efficacy (Emax) is defined as the maximum biological response 
triggered by the administration of a dosed agent,1 and it is 
considered the most valuable metric to evaluate the health 
benefit of a medicine. Efficacy can be evaluated according 
to 3 study types:2 observational (epidemiology), mechanistic 
(laboratory) and interventional studies (clinical trials), and 
each have is own set of pro and cons (Table 1). Despite all of 
them equally contribute to unravel the physiological action of 
a substance, clinical studies are by far the most highly regarded. 
They are indeed able to isolate, from any other source of 
interference, the chain of events started by the administration 
of a substance, continued by the stimulation of the tracked 
biological target and terminated with a measurable health 
benefit. This isolation is what provides an unquestionable 
prove on how the health benefit is only the consequence of 
the administration of the given substance. This incontestable 
authority and reliability have lured the supplement sector 
to adopt pharmaceuticals trials as preferred procedure to 
validate the efficacy of their products. But, along these years 
such approach has led to a sharp contrast among epidemiology 

Table 1: Nutraceutical efficacy validation studies.

and trials results.1,3 Two main factors must be considered to 
understand such discrepancy, the first is that trials were 
developed for pharmaceuticals, which physiological action 
is quite different from supplements, and secondly often 
supplement formulation lacks a proper delivery strategy.1,6

Pharmaceuticals and Supplements are Antithetical
Pharmaceuticals are mostly synthetic molecules not present 
in our body, designed and screened to narrow their activity to 
one or few biological targets, and intended to be present in 
the body for a limited time, which is the opposite of how most 
supplements work. Supplements instead are natural molecules 
mostly part of our diet, involved in many of the homeostasis 
processes, and which action mechanism often involve 
multiple targets that need to work additively or synergically 
in a complex biochemical network ultimately producing the 
physiological effect. These differences make difficult to apply 
pharmaceuticals trials to supplements. Clinical studies are 
designed to isolate the relationship between molecule dose 
and target response, excluding the complex biochemical 
network supplements usually use to carry out their action, 
leading, more often than not, to ambiguous clinical data. It 
is indeed mounting the idea that clinicals trials are not the 
ideal tool to measure supplement efficacy, especially when 
a lengthy observation time is required or rare diseases is 
involved.4 Supplements industry should not simply embrace 
pharmaceuticals standards and procedures, but instead should 
carve its own path toward an authoritative efficacy validation. 
Already in the early 1995 Gladys Block5 proposed as solution 
that a combination of epidemiology and laboratory study 
should be used to determine whether or not a supplement 
is affective or else. 

The Importance of Delivery Strategy for Supplements
This is actually a major cause leading to inconsistent results 
even when the trial has been correctly designed.6 Indeed, 
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a poor dosage form design exposes a portion of the tested 
population to sub-therapeutic concentrations of the active 
compound, preventing to trigger any biological response. 
This happen because these formulations are unable to 
protect the active compound from unpredictable dispersion 
of its starting dosage, which is operated by: degrading agents 
(H3O+, digesting enzyme); off-target release; burst effect; 
poor water solubility preventing the active compound to 
enter in solution in the unstirred water of the glycocalyx. The 
extend these processes influence the efficacy of old-fashioned 
supplements, with no delivery strategy, differs in each 
individual, who possess unique gastric/enteric pH fluctuations 
and digesting enzymes kinetics, making effective for one what 
is ineffective for someone else. To maximise the success 
rate of an expansive interventional study, the dosage form 
should be designed either to minimise the dispersion of the 
initial dosage and to maximise the solubility of the poorly 
soluble actives in the absorption site. The pharmaceutical 
sector, from very long knows the importance of controlled 
release technologies to prevent efficacy fluctuations from 
patient to patient and achieve therapeutic consistency among 
large and heterogeneous patient cohorts. To solve this issue, 
the supplements industry has already started a transfer of 
pharmaceutical technologies to control the supplement 
delivery as for instance the additives E1205, E1206 and E1207, 
a family of synthetic methacrylate co-polymers mitigating 
some of the formulation related issues as: degrading agents 
(H3O+, digesting enzyme); off-target release; burst effect. 
These types of additives are pivotal for the nutraceutical 
innovation, enabling the manufacture of supplement delivery 
systems narrowing the variance of biological response to 
the same supplement. But the supplements formulated 
with these chemicals, certainly exhibit higher technological 
performances, but betray the costumer expectation for a 
cleaner product. Several market researches state as the 
growing public attention for the wellbeing and environmental 
issues push the customers toward the so called clean-label 
and/or all-natural products, generally defined on three 
consumer expectations: free from chemicals; simple ingredient 
list; minimally processed ingredients.7 Indeed, some 63% of 
consumers consider that a short and simple ingredient list is 
of great importance,8 39% of consumers would switch brand 
in favour of those providing clearer, more accurate product 
information and that 68% would pay more for products not 
containing ingredients that they perceive are bad for them.9 

Conclusions
The growing demand for higher standard of life is driving up 
the number of people pursuing healthier life styles in cleaner 

environments. To satisfy such demand the supplements sector 
needs to market green and effective products. Nowadays 
supplements with higher efficacy are formulated with 
synthetic adjuvants as methacrylate copolymers E1205, 
E1206, E1207, which despite safe to use are a treat to the 
environment and betray the costumer vision of supplements 
as green and clean alternative to synthetic pharmaceuticals.  
While formulating a supplement not only an effective delivery 
strategy should be designed to increases the bioavailability 
of the active compounds, but also should be avoided the use 
of synthetic molecules. Instead, the use of only green, clean 
and sustainable ingredients that do not harm the environment, 
should be considered, there are indeed a number of food 
derived proteins able to substitute synthetic adjuvant, the 
sector is thus responsible to invest in innovations that avoid 
synthetic ingredients in favour of natural ones.

REFERENCES

1. S. Holford, Understanding the dose-effect relationship: Clinical 
application of pharmacokinetic-pharmacodynamic models Clin. 
Pharmacokinetic, 1981. 

2. McClements, Chapter 6, Nutraceuticals: Superfoods or Superfads?, 
in Future Foods, Springer Nature Switzerland AG, 2019, p. 189.

3. Peter H. Gann, Randomized Trials of Antioxidant Supplementation 
for Cancer Prevention, American Medical Association, January 7, 
2009 – Vol 301, No. 1 

4. Health Institute for Work & Health, At Work 83 (Winter 2016), 
Institute for Work & Health, 2016. Available: https://www.iwh.
on.ca/newsletters/at-work/83. Page 2, in Cohort studies, case 
control studies & RCTs.

5. Block, Are clinical trials really the answer?, The American Journal 
of Clinical Nutrition, Volume 62, Issue 6, December 1995, Pages 
1517S–1520S

6. Hardy G, Hardy I, McElroy B. Nutraceuticals: a pharmaceutical 
viewpoint: I. Curr Opin Clin Nutr Metab Care. 2002 Nov;5(6):671-7.

7. Ingredion, “Ingredion proprietary research Consumer Study,” MMR, 
USA, 2015.

8. Natural Market Institute, 2015.
9. Nielsen Company LLC., “It’s clear: transparency is winning in the 

u.s. retail market” 2017.

Watch Pages


