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Introduction

The gut microbiome is now recognised as a dynamic ecosystem 
influencing digestion, nutrient absorption, immunity, and 
metabolic health. Emerging research also links gut bacteria to 
mood and cognition through the gut–brain axis.1 Maintaining this 
balance is particularly important in contexts where antibiotics are 
widely used and where both infectious and chronic diseases are 
prevalent.2,3

Two tools frequently discussed in this regard are probiotics 
and prebiotics. Though often paired, they differ fundamentally: 
probiotics are live microorganisms providing direct health 
benefits, while prebiotics are fibres that selectively stimulate the 
growth of these beneficial microbes. Used together, they can 
restore and maintain microbial balance in the gut, particularly 
after disruptive events such as antibiotic therapy.4

Probiotics: definition, uses, and sources

Probiotics are defined as “live microorganisms which, when 
administered in adequate amounts, confer a health benefit 
on the host”.4 Commonly used Genus include Lactobacillus, 
Bifidobacterium, and Saccharomyces boulardii.3

Clinical evidence supports several applications of probiotics:

•	 Antibiotic-associated diarrhoea (AAD): Certain species, 
particularly Lactobacillus rhamnosus GG and S. boulardii, 
significantly reduce the incidence of diarrhoea linked to 
antibiotics.5

•	 Clostridioides difficile infection: Probiotics can lower 
recurrence rates when used alongside standard therapy.5

•	 Irritable bowel syndrome (IBS): Selected strains help reduce 
bloating, abdominal pain, and irregular stool patterns.1

	◦ Lactobacilus Acidophilus NCFM reduces gut/abdominal 
pain and overall IBS symptoms (bloating, irregular stool 
patterns)6,7	

	◦ 	Lactobacillus Paracasei LPC-37 reduces stress triggers and 
improves gut-brain axis 8

	◦ Bifidobacterium Lactis HN019 reduces symptoms of 
constipation and improve WGTT (whole gut transit 
time)9,10	

•	 Immune support: By stabilising gut microbial diversity, 
probiotics contribute to immune resilience.3

•	 Gut–brain axis: Emerging data suggest some probiotics may 
improve mood and reduce anxiety symptoms.1

Dietary sources include yoghurt, fermented milk (such as maas), 
kefir, sauerkraut, kimchi, miso, and tempeh. Supplements in 
capsule, powder, or sachet form are widely available but vary in 
quality and viability.

Prebiotics: definition, uses, and sources
Prebiotics are non-digestible food components, often fibres 
such as inulin, fructo-oligosaccharides (FOS), and galacto-
oligosaccharides (GOS), that selectively stimulate the growth of 
beneficial gut bacteria.3

Their clinical benefits include:

•	 Supporting probiotic colonisation and persistence.3

•	 Improving stool bulk and regularity.3

•	 Enhancing absorption of minerals like calcium and magnesium.

•	 Reducing cholesterol levels and potentially lowering colorectal 
cancer risk.1,4

Prebiotics occur naturally in onions, garlic, leeks, bananas, apples, 
asparagus, oats, legumes, and chicory root. Increasing dietary 
intake gradually is advised, as sudden increases may cause 
bloating or gas. Synbiotic products combine probiotics and 
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prebiotics, aiming to improve both survival and effectiveness of 
the probiotic.4

Complementary roles

Although distinct in nature, probiotics and prebiotics act 
synergistically. Probiotics replenish beneficial bacteria in the gut, 
while prebiotics provide the nutrients these organisms need to 
thrive. When combined, synbiotics may enhance colonisation and 
long-term stability of the gut microbiome.2,4

Antibiotics and the microbiome

Antibiotics remain essential in treating bacterial infections but 
also cause collateral damage to the gut microbiome. They can 
eliminate beneficial bacteria along with pathogens, leading to 
diarrhoea, discomfort, reduced immune resilience, and increased 
susceptibility to opportunistic infections such as C. difficile.4

Probiotics are most effective when taken during antibiotic therapy 
(at least two to three hours apart from the antibiotic dose if not 
protected by technologies such as the DuoCap capsule) and 
continued for one to two weeks afterwards to restore microbial 
balance.4 Prebiotics support this recovery by providing a 
favourable growth environment for beneficial organisms.

Probiotic survival: why delivery matters

While evidence supports the clinical potential of probiotics, their 
effectiveness hinges on a crucial factor: whether enough live 
organisms reach the intestine intact. Two major failure points 
undermine this goal:

Pre-purchase viability loss

Probiotic organisms are sensitive to environmental stressors such 
as heat, oxygen, moisture, and light. Many strains are anaerobic 

or microaerophilic and therefore particularly prone to oxidative 
damage. Liquids tend to be the least stable formulation, while 
glass packaging provides better protection against oxygen and 
light than oxygen-permeable plastics. Field studies estimate that 
poor storage can lead to up to a 50% loss of viable organisms 
before purchase.11,12

In-body loss during digestion

Once ingested, probiotics must survive gastric acid (pH 1–2.5) 
and exposure to bile and pancreatic enzymes. Studies show that 
only around 10–25% of unprotected probiotics survive stomach 
transit, with further attrition occurring in the small intestine.

Label discrepancies and dosing issues

A further concern is the accuracy of product labelling. Audits have 
reported that some commercial probiotics contain up to 50% 
fewer viable organisms than stated on the label, with as many as 
11% of products showing no viable microorganisms at all. Clinical 
efficacy is dose-dependent, with approximately 10¹⁰ colony 
forming units (CFU) per day commonly cited as the adult target for 
positive outcomes (condition-specific). Without reliable labelling 
and delivery systems, patients may not achieve therapeutic 
benefit.11,12,13

Delivery technologies and solutions

Given these challenges, effective probiotic delivery requires 
systems that:

1.	Maintain viability during manufacturing and storage.

2.	Protect organisms from gastric acid and digestive enzymes.

3.	Enable targeted release in the intestine.

Product/Brand 
Name

Probiotic Strain Prebiotic Component CFU per dose Recommended 
Dosage

Safety Notes

Probitec

Probitec Lactobacillus 
acidophilus La14

FOS 10 mg (inner) + 
FOS 55 mg (outer)

15 billion CFU per 
capsule

1 capsule daily; or 
as advised by HCP

Avoid if allergic or sensitive or if 
immunocompromised;
Consult if pregnant/nursing or on 
medication.
Not suitable for children <6 years of age. 
 

Probitec Intrinsic 
Bowel Support

L. acidophilus NCFM;  
L. rhamnosus GG (ATCC 
53103); L. plantarum 
Lp115; L. paracasei 
Lpc37; B. lactis Bl04;  
B. lactis HN019; B. lactis 
Bi07; S. thermophilus 
St21

None 20 billion CFU total 
per capsule 

1 capsule daily; or 
as directed by HCP

Probitec Fibre+ None (prebiotic 
formula)

Fibersol2 5 g; 
Lglutamine 3 g; 
enzymes (amylase, 
protease, invertase, 
diastase, lipase, 
cellulase, lactase)

N/A (no CFU) Dissolve 1–2 
sachets daily in 
noncarbonated 
liquid/soft food

FOS: Fructo-oligosaccharides
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Approaches to achieve this include microencapsulation, pH-
sensitive coatings, and controlled-release technologies.14,15,16

Controlled-release systems

Technologies such as DuoCap™ have been designed to protect 
probiotics from gastric destruction and ensure targeted release in 
the intestine. By addressing pre-purchase die-off, gastric attrition, 
and label–content inconsistencies, such delivery mechanisms 
significantly improve the likelihood that an effective dose reaches 
the gut.15-17

Clinical relevance

The health effects of probiotics are both strain-specific and dose-
dependent, but these benefits can only be realised if sufficient 
viable organisms reach the intestine. Delivery mechanisms 
therefore play a decisive role. Without protection, even clinically 
proven strains may fail to exert their intended effects due to poor 
survival during storage or gastric passage.12,13

Protected delivery systems that ensure accurate CFU counts at the 
end of shelf-life, and targeted release in the intestine, maximise 
the chance of achieving consistent, evidence-based outcomes. 
In practice, this means that product choice should be guided not 
only by strain and indication, but also by whether the formulation 
safeguards viability until the point of action.11,16,19

Conclusion

Probiotics and prebiotics together offer powerful tools to maintain 
gut health, particularly during and after antibiotic therapy. 
Probiotics replenish beneficial microorganisms, while prebiotics 
create the conditions for their survival and activity. However, 
evidence highlights that viability loss before purchase, destruction 
in the stomach, and inaccurate labelling often compromise clinical 
effectiveness.

Advances in delivery technology—such as targeted, controlled-
release capsules—address these shortcomings by protecting 
probiotics from environmental and gastric stresses and ensuring 
release at the intended site of action. For those recommending or 
selecting probiotic products, considering not only strain and dose 
but also formulation and delivery system is crucial. By combining 
dietary strategies with evidence-based, protected formulations, 

individuals can achieve the full potential of probiotics and 
prebiotics for digestive, immune, and overall health.

References
1.	 Ford AC, Harris LA, Lacy BE, Quigley EMM, Moayyedi P. Systematic review with meta-anal-

ysis: efficacy of prebiotics, probiotics, symbiotics and antibiotics in irritable bowel syn-
drome. Aliment Pharmacol Ther. 2018;48(10):1044-60. https://doi.org/10.1111/apt.15001.

2.	 Ouwehand AC, DongLian C, Weijian X. Probiotics, prebiotics and the gut microbiome in 
South Africa: relevance for health. SAMJ. 2020;110(9):859-64.

3.	 Smolinska S, Popescu F-D, Zemelka-Wiacek M. A review of the influence of prebiotics, pro-
biotics, synbiotics, and postbiotics on the human gut microbiome and intestinal integrity. 
Journal of Clinical Medicine. 2025;14(11):3673. https://doi.org/10.3390/jcm14113673.

4.	 World Gastroenterology Organisation (WGO). Probiotics and Prebiotics: Global Guidelines. 
2023.

5.	 Goldenberg JZ, Yap C, Lytvyn L, et al. Probiotics for the prevention of Clostridium difficile-
associated diarrhea in adults and children. Cochrane Database Syst Rev. 2017;12:CD006095. 
https://doi.org/10.1002/14651858.CD006095.pub4.

6.	 Lyra A, Hillilä M, Huttunen T, et al. Irritable bowel syndrome symptom severity improves 
equally with probiotic and placebo. World J Gastroenterol. 2016;22(48):10631-10642.  htt-
ps://doi.org/10.3748/wjg.v22.i48.10631.

7.	 Ringel-Kulka T, Goldsmith JR, Carroll IM, et al. Lactobacillus acidophilus NCFM affects 
colonic mucosal opioid receptor expression in patients with functional abdominal pain 
- a randomised clinical study. Aliment Pharmacol Ther. 2014; 40(2):200-207. https://doi.
org/10.1111/apt.12800.

8.	 Patterson E, Griffin SM, Ibarra A, Ellsiepen E, Hellhammer J. Lacticaseibacillus paracasei 
Lpc-37® improves psychological and physiological markers of stress and anxiety in healthy 
adults: a randomized, double-blind, placebo-controlled and parallel clinical trial (the Sisu 
study). Neurobiol Stress. 2020; 24(13): 100277. https://doi.org/10.1016/j.ynstr.2020.100277.

9.	 Ibarra A, Latreille-Barbier M, Donazzolo Y, Pelletier X, Ouwehand AC. Effects of 28-day Bi-
fidobacterium animalis subsp. lactis HN019 supplementation on colonic transit time and 
gastrointestinal symptoms in adults with functional constipation: A double-blind, rand-
omized, placebo-controlled, and dose-ranging trial. Gut Microbes. 2018; 9(3):236-251.  
https://doi.org/10.1080/19490976.2017.1412908.

10.	 Waller PA, Gopal PK, Leyer GJ, et al. Dose-response effect of Bifidobacterium lactis HN019 
on whole gut transit time and functional gastrointestinal symptoms in adults. Scand J Gas-
troenterol. 2011; 46(9):1057-1064. https://doi.org/10.3109/00365521.2011.584895.

11.	 Fenster K, Freeburg B, Hollard C, et al. The production and delivery of probiotics: A review 
of a practical approach. Microorganisms. 2019;7(3):83. https://doi.org/10.3390/microor-
ganisms7030083.

12.	 Yoha KS, Nida S, Dutta S, Moses JA, Anandharamakrishnan C. Targeted delivery of probiot-
ics: Perspectives on research and commercialization. Food Hydrocolloids. 2022;124:107207.

13.	 Cunningham M, Azcarate-Peril MA, Barnard A, et al. Applying probiotics and prebiotics 
in new delivery formats - is the clinical evidence transferable? Nutrients. 2021;13(2):414.

14.	 Yao M, Xie J, Du H, et al. Progress in microencapsulation of probiotics: A review. Com-
prehensive Reviews in Food Science and Food Safety. 2020;19(2):857-74. https://doi.
org/10.1111/1541-4337.12532.

15.	 Rajam R, Anandharamakrishnan C. Encapsulation of probiotics: Past, present, and future. 
Bioscience Biotechnology Research Communications. 2022;15(3):495-509.

16.	 Agriopoulou S, Stamatelopoulou E, Sachadyn-Król M, Varzakas T. Application of encap-
sulation strategies for probiotics in functional foods: Challenges and future perspectives. 
Foods. 2023;12(7):1431.

17.	 Torp AM, Holm L, Al-Soud WA, et al. Optimizing oral delivery of next-generation probiotics. 
Microorganisms. 2022;10(3):546Torp AM, Holm L, Al-Soud WA, et al. Optimizing oral deliv-
ery of next-generation probiotics. Microorganisms. 2022;10(3):546.

18.	 Proposed PIL Probitec caps (annotated). 2025.
19.	 Haji DA, Mortazavian AM, Tabatabaei-Yazdi F, Sohrabvandi S. Application of Pickering 

emulsions in probiotic encapsulation. Food Research International. 2022;156:111312.

https://doi.org/10.1111/apt.15001
https://doi.org/10.3390/jcm14113673
https://doi.org/10.1002/14651858.CD006095.pub4
https://doi.org/10.3390/microorganisms7030083
https://doi.org/10.3390/microorganisms7030083
https://doi.org/10.1111/1541-4337.12532
https://doi.org/10.1111/1541-4337.12532

