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Natural Antibacterial Skin Care - Needed Now, 
More Than Ever 
 
The Skin Microbiome 
 
The skin the largest organ in the human body with an area of around 1.8 square metres. It acts as 
a protective shield against pathogens and toxins while retaining moisture and nutrients inside the 
body [1].   
 
From the time of birth, our skin is colonized by a wide range of microorganisms such as bacteria, 
fungi, viruses and mites (“microbiota”), most of which are harmless or even beneficial. Having 
millions of microbes living on our skin is a disturbing notion for many of us, but understanding 
the skin microbiome is enabling scientific and medical researchers to develop new and more 
natural skincare products and dermatological treatments to beautify and treat diseases of the skin. 
                                                
There are many factors that affect the skin microbiome and the delicate balance between the 
human hosts and the microorganisms that inhabit their skin. These factors include: sex, age, 
genetics, health status (including the effectiveness of the immunity system), lifestyle, stress levels, 



 
Dr. Suki Harding, Manuka Bioscience Ltd., December 2021   
 

2 

skincare and hygiene practices, geographical location, climate, antibiotics usage and much more. 
When this balance is disrupted, skin problems and infections can arise.  
 
The vast “ecosystem” that is the human skin has three main types of sites: sebaceous or oily (face, 
chest and back), moist (bend of elbow, back of knee and groin, feet) or dry (forearm and palm) 
[2]. Studying the composition of the microbiota at different sites enables medical researchers in 
identifying the cause common skin disorders, which often have a preference for specific skin sites. 
For example, eczema is often found inside the elbow (where it is moist) and psoriasis on the 
outside of the elbow (where it is dry).  
 

FIGURE 1: 
Skin Microbiome  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: [1] 
 

Common Skin Disorders  
 

Bacterial Skin Infections  
 
Most skin infections are caused by the bacteria families Staphylococcus (staph) and, to a lesser extent, 
Streptococcus (strep) [3,4]. These bacteria, especially staph, live on the skins of most people and 
remain harmless. When the skin is perforated as a result of wounds, cuts or  abrasions, even ones 

Figure 1. Schematic of skin histology viewed in cross-section with microorganisms and skin
appendages
Microorganisms (viruses, bacteria and fungi) and mites cover the surface of the skin and
reside deep in the hair and glands. On the skin surface, rod and round bacteria — such as
Proteobacteria and Staphylococcus spp., respectively — form communities that are deeply
intertwined among themselves and other microorganisms. Commensal fungi such as
Malassezia spp. grow both as branching filamentous hypha and as individual cells. Virus
particles live both freely and in bacterial cells. Skin mites, such as Demodex folliculorum
and Demodex brevis, are some of the smallest arthropods and live in or near hair follicles.
Skin appendages include hair follicles, sebaceous glands and sweat glands.
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that are almost invisible such as paper cuts, these bacteria multiply rapidly and can cause infections 
that are mild, serious or even life threatening.   
 
Common bacterial infections whose symptoms are mild to moderate in severity include impetigo 
(school sores), sties, abscesses, boils, folliculitis, cellulitis, carbuncles and furuncles. Most of these 
conditions are contagious, uncomfortable and very painful. 
 
Serious, life threatening bacterial infections include toxic shock syndrome, endocarditis 
(inflammation of the heart valve), surgical wound infections, septicaemia (blood poisoning), 
necrotizing fasciitis (flesh eating bacterial disease) and infections of prosthetic devices such as heart 
valves, pacemakers, catheters and joint replacements.  
 
Hospitalisations as a result of bacterial infections, especially those caused by antibiotic-resistant 
staph, are on the rise [5]. Overuse and incorrect use of antibiotics are creating virulent antibiotic 
resistant strains of bacteria (also known as “super bugs”) that are difficult to treat and often lethal. 
MRSA is one of the most common strains of antibiotic resistant staph bacteria.  
 
Anyone can get bacterial skin infections, but children, pregnant women, elderly people, those who 
play contact sports, live in communal situations, have skin trauma or chronic diseases such as 
diabetes and heart disease and those with compromised immune systems are most susceptible.  
 

Non-Bacterial Skin Infections  
 
Bacteria are not the only microbes that cause skin infections.  
 
Childhood viral infections such as measles, chickenpox, rubella and glandular fever cause 
widespread skin rashes. Common viral infections that cause localised skin conditions include cold 
sores, genital herpes, shingles, viral warts and orf, also known as pustular dermatitis, a viral skin 
infection that may be caught from sheep and goats [6]. 
 
Fungal infections are extremely common, with 20-25% of the world’s population suffering from 
one of them at any given time [7]. These include nappy rash, thrush, ringworm (body and scalp),  
jock itch and athlete’s foot. Those living in warm and humid climates and/or wear tight, non-
breathable clothing are particularly susceptible to these infections.  

 
Non-infectious Skin Conditions 
 
Acne, eczema, psoriasis and rosacea are common, non-infectious skin conditions.  
 
Acne is a chronic inflammatory skin condition that is associated with the bacterium Cutibacterium 
acnes. It is common disorder of the hair follicles and sebaceous glands [8]. It has been estimated 
that acne affects 85% of teenagers and 14% of adults [9]. Acne occurs when hair follicles become 
plugged with oil and dead skin cells. It often causes whiteheads, blackheads or pimples, and usually 
appears on the face, forehead, chest, upper back and shoulders.  
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FIGURE 2: 
Types of Acne  

 

 
 
Source: acne-care.expert.com 
 
Despite the fact that C. acnes is the most abundant organism in the microbiota of healthy adults, 
only a minority of people have acne, highlighting the importance of studying diseases in the 
broader context of the microbiome, genetics, health status and the environment [2].                                               
 
Dermatitis is a common condition that has many causes and occurs in many forms. It usually 
involves itchy, dry skin or a rash on swollen, reddened skin. Or it may cause the skin to blister, 
ooze, crust or flake off. Examples of this condition are atopic dermatitis (eczema), seborrheic 
dermatitis (dandruff) and contact dermatitis (resulting from contact with allergens such as soap, 
cosmetics and fragrances) [10]. 
 
Psoriasis is a skin disease that causes red, itchy scaly patches, most commonly on the knees, elbows, 
trunk and scalp. Psoriasis is a common, long-term (chronic) disease with no cure. It tends to go 
through cycles, flaring for a few weeks or months, then subsiding for a while or going into 
remission. Treatments are available to help manage symptoms [11]. 
 
Rosacea is a common skin condition characterised by facial redness and swollen, red bumps. It 
can also cause dry, irritated and swollen eyes and eye lids and thickened red skin on the nose. It is 
most common in light skinned females over 30 who smoke and have a family history of the 
condition [12].  
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Impact of Covid-19 
                      

The Covid-19 viral pandemic has changed many people’s lives, lifestyles and livelihoods as well as 
global economies and healthcare systems irretrievably.  
 

FIGURE 3: 
SARS-Cov 2 Virus 

 
               Source: New Scientist, 2020 

 
The Covid-19 pandemic is directly linked to several unusual skin symptoms, including chilblain-
like symptoms, blisters, wheals, flat and raised red bumps and necrosis [13].                     
 
Since the beginning of the pandemic in late 2019, enhanced infection prevention methods such as 
repeated hand washing with soap and hot water and the frequent use of alcohol-based hand 
sanitizers have led to significant hand skin damage through dermatitis, especially amongst 
healthcare workers [14].     
 
This skin damage not only causes pain, discomfort and impairment of work performance, but also 
creates a route of entry for the highly contagious Covid-19 virus  [15].  
 
The Covid-19 pandemic has reiterated the need for highly effective yet gentle antimicrobial skincare, now 
more than ever.  
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Maintaining a Healthy Skin Microbiome  
 

Daily skincare routines and sensible lifestyle choices go a long way towards creating hydrated, clear, 
even-toned and beautiful skin, preventing various skin problems and delaying the effects of natural 
aging.  
 
Skin basics include protection from the sun, not smoking, avoiding long hot baths or showers and 
strong soaps that strip natural skin oils, moisturizing dry skin, eating a healthy diet and managing 
stress [16].  
 
Finding the “ideal” moisturizer that repairs the skin barrier and maintains a healthy skin 
microbiome are equally important to consumers and cosmeceutical/medical therapeutic 
development companies alike [17]. An “ideal” moisturizer provides hydration, prevents trans-
epidermal water loss, helps maintain healthy microbiota, prevents the entry of pathogens and 
allergens while ensuring that the skin is beautifully smooth and flexible.  
 
Many over-the-counter moisturisers contain allergenic and irritating chemicals, such as 
preservatives, fragrances and artificial colours. Prescription skin emollients tend to be expensive 
and not easily accessible to many people.  
 
In this context, evidence-based  natural formulations that contain plant based oils which repair the 
skin barrier, have antioxidant and anti-inflammatory properties and prevent or treat common 
health conditions such as acne, impetigo, eczema, herpes and athlete’s foot are becoming an 
increasingly attractive solution.  

 
 

FIGURE 4:  
Skin Barrier Repair Using Natural Oils  

 
             Normal Epidermis                Disrupted Epidermis             Repaired using Natural Oils  

Source: [17]  

1.3 Skin-Barrier Repair

There is an unremitting search by both providers and

patients for the ‘ideal’ moisturizer to repair the skin barrier.

Patient preference often determines compliance and the
effectiveness of a moisturizer [22]. Moisturizers repair the

skin barrier through two major mechanisms: (i) providing

hydration via hydrophilic constituents such as glycerol, and
(ii) preventing TEWL via hydrophobic constituents such as

petrolatum to occlude the skin. There is also evidence that

hydrophobic constituents such as petrolatum may diffuse
into the intercellular space in the SC to enhance the

structural integrity of the barrier [23]. Other moisturizing

ingredients in topical repair preparations include CERs,
dimethicone, hyaluronic acid, Butyrospermum parkii (shea

butter), and natural oils such as Simmondsia chinesis (jo-

joba oil) and Helianthus annus (sunflower oil). Together,
the components of moisturizers work by increasing SC

water content and enhancing corneocyte adhesion, keeping

the SC smooth and flexible [8]. The SC acts as a perme-
ability barrier by limiting entry of potential irritants from

the outside world and by preventing the escape of water

from the body. In turn, important components within the
SC, including NMFs, keratin, and FLG, help to form,

degrade, and regenerate the permeability barrier in order to

maintain sufficient hydration for effective skin-barrier
function. Oils and oil-based moisturizers improve SC

hydration by occluding the skin, thereby limiting the

escape of water so that more water is trapped within the SC

[24]. van Logtestijn et al. suggest topical oil application not
only improves hydration through occlusion, but also causes

a depth-dependent increase in hydration throughout the

entire SC, which is maximal at the middle top layer [25].
This coincides with findings by Choe et al., which

demonstrated that lateral packing of lipids and intercellular

lipid conformation are maximized at 20–40% of the SC
depth, and correlates with highest skin-barrier function [5].

A pillar of treatment for inflammatory dermatoses

involves restoring skin-barrier function in order to maintain
moisture, which in turn prevents entry of irritants, aller-

gens, and microbes, and controls pruritus. Over-the-counter

emollients may contain allergenic and irritating chemicals,
such as preservatives and fragrances, which both con-

sumers and providers are unaware of due to the proprietary

nature of the ingredients. On the other hand, prescription
skin-barrier repair emollients tend to be expensive and

therefore not easily accessible to many patients. As a result,

patients and caregivers often seek alternative treatment
options [10]. The use of natural, preservative-free alterna-

tives is an attractive option for barrier repair. For thousands

of years, cultures all over the world have used natural
plant-based oils to maintain vitality and wellness in various

ways, including skin health and beauty [26]. There is a

large variety of natural oils with varying lipid
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Fig. 1 Skin-barrier repair using natural oils. a Healthy skin barrier
protects against moisture evaporation, irritants, allergens, and micro-
bial invasion. The stratum corneum (SC) is an important part of the
skin barrier and is composed of organized corneocytes, epidermal
tight junctions, natural moisturizing factors, and intracellular lipids
that are essential to maintaining moisture and optimal SC. b SC
disruption is characterized by increased trans-epidermal water loss,

decreased SC hydration, and increased pH. A disrupted skin barrier is
involved in the pathogenesis of various skin diseases including atopic
dermatitis and contact dermatitis. c Natural oils may help repair the
skin barrier by replenishing intracellular lipids, creating an occlusive
seal, improving SC hydration, decreasing inflammation, and reducing
microbes

Natural Oils for Skin-Barrier Repair 105
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Natural Plant Based Oils  
 
For thousands of years, many cultures have used natural plant-based oils to maintain skin health 
and beauty. Over the last 20 years, research teams around the world have amassed scientific and 
clinical evidence that help identify their active constituents and mechanisms of action. For 
example, plant-based oils that are higher in linoleic acid, such as sunflower seed oil, may provide 
beneficial effects to the skin barrier, whereas oils higher in oleic acid, such as olive oil, may be 
detrimental to the skin barrier [17]. 
 
Recent findings have also confirmed the value of essential oils in the development of antimicrobial 
skincare products, that unlike antibiotics, do not contribute to the global health issue of 
antimicrobial resistance (AMR). For example, bioactive-rich manuka leaf oil from the East Cape 
region of New Zealand is useful in the treatment of acne, bacterial infections such as impetigo, 
fungal infections such as athlete’s foot and ringworm, cuts, wounds and ulcers [18]. It also has 
anti-oxidant and anti-inflammatory properties. Furthermore, studies undertaken in Germany show 
that East Cape manuka oil is highly effective in the treatment of herpes [19].   

 
FIGURE 5:  

Manuka Leaves Used to Produce East Cape Manuka Oil in New Zealand  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
Dr. Suki Harding, Manuka Bioscience Ltd., December 2021   
 

8 

REFERENCES 
 

1. Grice, E.A. and Segre, J.A. (2011), The skin microbiome, Nat Rev Microbiol. April 2011, 9(4), 
244–253  
 

2. Byrd, A.L. et al. (2018), The human skin microbiome, Nature Reviews – Microbiology, 
March 2018, 16, 143-155  
 

3. Stulberg, D. et al., (2002) Common Bacterial Skin Infections, American Family Physician, July 
2002, 66 (1), 119-124  
 

4. Landis, E.T. et al., (2014), Top dermatologic diagnoses by age, Online Dermatology Journal, 20 
(4). 
 

5. Moffarah, A.S. et al., (2016) Skin and Soft Tissue Infections, Microbiological Spectrum, 
American Society for Microbiology Press, July 2016    
 

6. Oakley, A., Viral Skin Infections (2002), DermNetNZ 
 

7. Chou, L. (2017), Identifying and Managing Fungal Skin Infections, Pharmacy Times, 2 September 
2017 
 

8. Acne, Mayo Clinic  
 

9. Fitz-Gibbon S et al. (2013). Propionibacterium acnes strain populations in the human skin 
microbiome associated with acne. Journal of Investigative Dermatology 133, 2152–2160  
 

10. Mayo Clinic, Dermatitis 
 

11. Mayo Clinic, Psoriasis 
 

12. Mayo Clinic, Rosacea  
 

13. Sky News (2020), Coronavirus: Five skin conditions linked to COVID-19 identified, study finds, 1 
May 2020 
 

14. Lan J. et al., (2020) Skin damage among healthcare workers managing coronavirus disease-2019, 
Journal of American Academy of Dermatology, 82(5), 1215-1216. 
 

15. Cavanagh, G., (2020), Rational hand hygiene during the coronavirus 2019 (COVID-19) pandemic, 
Journal of American Academy of Dermatology, June 2020 
 

16. Mayo Clinic, Skin Care: 5 Tips for Healthy Skin 
 



 
Dr. Suki Harding, Manuka Bioscience Ltd., December 2021   
 

9 

17. Vaughan, A.R. et al. (2018), Natural Oils for Skin-Barrier Repair: Ancient Compounds 
Now Backed by Modern Science, American Journal of Clinical Dermatology, 19, 103-
117. 
 

18. Orchard, A. et al., (2017), Commercial Essential Oils as Potential Antimicrobials to Treat 
Skin Diseases, Hindawi Evidence-Based Complementary and Alternative Medicine 
Volume 2017, Article ID 4517971, 92 pages  
 

19. Reichling, J. et al., (2009) Essential oils of aromatic plants with antibacterial, antifungal, 
antiviral, and cytotoxic properties - an overview, Forschende Komplementa ̈rmedizin, 
16(2):79-90.  


