
Lactobio has developed a new effective, natural and microbiome friendly acne skincare
product comprising a new identified strain; Lactobacillus plantarum LB356R

Acne etiology
Acne vulgaris (acne) is currently one of the most common and well-established dermatology conditions, affecting
around 90% of the world’s population at some point in their lifetime. The disease is a chronic, inflammatory
dermatological condition of the pilosebaceous gland of the skin with a multifactorial pathogenesis. It is usually
initiated during puberty by hormonal changes and further exacerbated by genetic factors. According to current
literature, the four major factors that interact with each other to produce acne lesions are:

❖ Elevated sebum secretion: Excess sebum, known colloquially as oil, is produced as a result of overactive sebaceous 
glands in the skin. Overactivation of these glands is correlated to increased hormone levels, particularly 
androgens. 

❖ Abnormal keratinization: Hair follicles that would typically release oils become blocked. 

❖ Bacterial colonization: Commensal bacteria Cutibacterium acnes (C. acnes) grow and thrive on accumulated oil 
within the hair follicles.

❖ Inflammation: A variety of cell types including those from both innate and acquired immunity are released into the 
skin

In addition to these pathogenic causes, other risk factors that may contribute to acne include diet, genetics, stress
and neuroendocrine dysregulation.

“Acnes vulgaris is a disease caused 
by an un-balanced and 

dysfunctional microbiome”

Potent Lactobacillus
strains for 

Acne Vulgaris
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The skin microbiome in disease 
As the largest organ of the human body, skin is colonized by beneficial microorganisms and serves as a physical
barrier to prevent the invasion of pathogens. In circumstances where the barrier is broken or when the balance
between commensals and pathogens is disturbed, skin disease or even systemic disease can result.

Many common skin diseases are associated with changes in the microbiota, termed dysbiosis. This dysbiosis is often
driven by common commensal species e.g. for acne, eczema and chronic wounds. Both rare and common skin
disorders are thought to have underlying contributions both from individual species and from alterations to the
microbial community. The understanding of the pathophysiology of acne is constantly evolving due to the
multifactorial nature and complexity of the disease.

C. acnes is a Gram-positive, anaerobic bacterium found in sebaceous follicles that form part of the natural flora of the
pilosebaceous unit; however, elevated levels of C. acnes are found in acne sufferers. Within the microenvironment
formed in the context of acne, C. acnes thrive in the increased sebum production, using it as a nutrient for growth. C.
acnes levels within the pore itself further contribute to the development of comedones.
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C. acnes can simultaneously stimulate inflammation by metabolizing triglycerides and the release of free fatty acids.
Inflammation is initiated via complement activation and the production of pro-inflammatory mediators, which
diffuse through the follicle wall. Studies have shown that C. acnes activate toll-like receptor 2 (TLR2) on monocytes
and neutrophils. Activation of TLR2 then leads to the production of multiple proinflammatory cytokines, notably
interleukin 12 (IL-12) and interleukin 8 (IL-8) and TNFα [1], [2] and [3].

With an increased pressure and the recruitment of inflammatory mediators, the microcomedone may rupture with
extrusion of immunogenic keratin, sebum, and bacteria into the dermis. This stimulates a further exaggerated
inflammatory response. The degree of inflammation and the corresponding cell types involved determine whether
pustules, inflamed papules, nodules, or cysts develop on the skin. In severe cases of acne with excess inflammation
and tissue damage, hyperpigmentation and scarring may result.

“Some skin diseases are associated with an 
altered microbial state; reversion of this 
dysbiosis may help prevent and/or treat the 
disease”

Figure 1: Adapted from Brandwein, M., D. Steinberg and S. Meshner (2016)[4] Microbial biofilms and the skin
microbiome. doi.org/10.1038%2Fs41522-016-0004-z. Microbial dysbiosis in acne is characterized by a decrease in
the relative proportion of C. acnes strains RT3 and RT6 and an increase in strains RT4, RT5, RT6, RT7, RT8, RT9, and
RT10 (see B). Biofilm-forming C. acnes strains on the skin surface, sebaceous gland, hair follicle, and pore results in
the persistent nature of acne vulgaris (see C).
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The human skin comprises an abundance of the dominant skin bacterial phyla (Firmicutes, Actinobacteria,
Proteobacteria and Bacteroidetes), all associated with healthy skin. C. acnes is a member of the phylum
Actinobacteria, the non-pathogenic ribotypes RT3 and RT6 dominates the healty skin. In acne-induced microbial
dysbiosis the relative number of RT3 and RT6 decreases and an increase in the pathogenic ribotypes RT4, RT5, RT6,
RT7, RT8, RT9 and RT10. These pathogenic ribotypes dominates the microbiome in acne vulgaris [5], [6] and [7]. Also
associated with the disease is a further co-infection with Staphylococcus species.



Probiotic Lactic Acid Bacteria (LAB)

Co-aggregating properties against pathogenic ribotypes of C.acnes

In vitro studies reveal that by treating monolayers of keratinocytes with probiotic Lactobacillus, the probiotics are
capable of inhibiting growth of pathogens and prevent colonizing and binding to the keratinocytes of the skin layers
[8]. From these results, it is indicated that probiotic LAB has an anti-inflammatory effect on skin, and inhibits the
growth of pathogens and colonizing the skin.

Figure 2: Known Mechanisms of action known for probiotic bacteria.
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Multiple different mechanisms of actions have been described for probiotic bacteria. Investigations by Blanchet-
Rethoré et al. Lactobacillus adheres to monolayers of keratinocytes and hereby impair the attachment of other
bacteria by competitive exclusion [9]. Prince et al. suggest that the probiotic Lactobacillus influences the expression
of adhesive structures on the surface of the corneocytes to prevent binding of pathogens and the initial biofilm
formation. Peral et al. suggest that LAB might be able to inhibit growth and biofilm formation through chemical
signaling systems (quorum sensing) controlling biofilm formation [8].

The mechanism behind co-aggregation



Co-aggregation is a process by which genetically distinct bacteria become attached to one another via specific
molecules. These interactions can involve lectin-like protein adhesins binding to polysaccharide-containing
receptors, protein-protein bindings to protein receptors and inhibition of biofilm formation by a scavenger effect or
quorum sensing. The use of a lactic acid bacteria being able to specifically co-aggregate with the pathogenic
ribotypes of C. acnes is a new an innovative solution for prevention and treatment of bacterial infections and
inflammation caused by these pathogenic ribotypes.

Lactobacillus plantarum LB356R 

Highest potency strain against pathogenic ritotypes of Cutibacterium acnes

Lactobio established and built a proprietary discovery and screening platform consisting of +1000 new isolated Lactic
Acid Bacteria (LAB) and the collection is continuously growing with new isolates. The LAB collection is screened to
identify the best probiotic strains to target a specific need or microbiome dysfunctions associated with specific
diseases. Lactobacillus plantarum LB356R, selected for the probiotic skincare products against C. acnes, is a Gram-
positive lactic acid producing bacterium. It is specifically selected because of its ability to co-aggregate with the
pathogenic ribotypes of C. acnes and thereby inhibit the growth of pathogenic C. acnes and biofilm formation
resulting in acnes vulgaris
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“Probiotic LAB has an anti-
inflammatory effect on skin and inhibits 
colonization and biofilm formation”

“The Lactobacillus plantarum 
selected for the probiotic  

skincare products has shown to 
co-aggregate and inhibit growth 

of pathogenic C. acnes”

Figure 3: Co-aggregation of a pathogenic C.
acnes RT4 by L. plantarum LB356R measured by
use of an oCelluScope.
Co-aggregation was determined in PBS buffer at
37°C. No significant self-aggregation (auto-
aggregation) was measured for each strain, and
a significant co-aggregation was determined in
the mixture of the two strains.
LB244R survives for at least 8 hours on human

skin



Severity of acnes vulgaris can be correlated with the number of Staphylococcus spp. co-infecting the skin. Therefore
the Bak Probiotic Skincare Rescue serum for acne-prone skin is also comprising a strain L. plantarum LB244R which is
specifically selected for having anti-bacterial activity against Stapylococcus aureus. The combination of two different
strains with different mechanisms of action, one strain (LB356R) being able to co-aggregate specifically to
pathogenic C. acnes and one strain (LB244R) producing antibacterial peptides (plantaricins) which has antibacterial
activity against pathogenic skin bacteria.

The anti-bacterial action of plantaricin-producing Lactobacillus plantarum LB244R against different pathogenic
Staphylococcus aureus strains, including antibiotic resistant strains, is a selective parameter for identification of
probiotic bacteria suitable for eczema and atopic skin. S. aureus is also associated with pimples and is typically co-
infecting the skin in acnes vulgaris.
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Figure 4: Teenager (19 years, boy) used the L. plantarum LB356R strain in an oil product once daily, an effect was 
observed after few days. Visual decrease in acne vulgaris and decrease in sebum production.

Bak Probiotic Skincare Rescue Serum for acne-prone skin was applied to skin and survival of the probiotic bacteria
where determined over time by swapping the skin with a sterile cotton swap and plated on MRS plates. The survival
was determined relative to the number of probiotic bacteria applied to the skin at t=0.
The LB356R strain survive on skin for 14-16 hours, the survival can be extended for about 2 hours by applying 1%
inulin as a prebiotic for the strain.

Figure 5: Survival of Lactobacillus plantarum LB356R on human skin. Survival is determined relative to the number of 
viable cells applied on skin.



Skincare products
Based on Lactobacillus plantarum LB356R

PROBIOTIC SKINCARE is a new type of innovative skincare product range based on scientifically selected new
isolated live probiotic lactic acid bacteria Lactobacillus plantarum LB356R. The products are scientific formulations
developed to support viability of the live probiotic Lactobacillus plantarum LB356R and supplemented with natural
active ingredients to offer complete skincare products.

Bak PROBIOTIC SKINCARE Rescue Serum Acne-prone Skin, 30 ml
• Co-aggregating activity against pathogenic ribotypes of C. acnes
• Antimicrobial activity towards pathogenic bacteria
• Supports immune competence
• Improves skin barrier function
• Activates skin renewal and reduce wrinkles
• Activates the innate immune system e.g. human defensins
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Bak PROBIOTIC SKINCARE Rescue Serum for 
acne-prone skin was applied on skin of 
patient with acne vulgaris with 1-2 
applications per day.

The effect of the probiotic product is a visable 
reduction in appreance of acne severity,  
inflammation and skin irritation

Girl age 17 years.

“It has become 
increasingly 

acknowledged that acnes 
effects quality of life”
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Claims
• Live Lactobacillus plantarum LB356R, a new isolated probiotic lactic acid bacterium with the special

functionality to co-aggregate with pathogenic ribotypes of Cutibacterium acnes. The probiotic bacteria
contribute to the strengthening of the immune competence, activate and improve skin renewal and quality
and improve the skin barrier by stabilization of tight junctions.

• Live Lactobacillus plantarum LB244R, a new isolated probiotic lactic acid bacterium with the special
functionality to inhibit growth of Staphylococcus aureus. The probiotic bacteria contribute to the
strengthening of the immune competence, activate and improve skin renewal and quality and improve the
skin barrier by stabilization of tight junctions.

• Jojoba and Rosehip oil to improve skin condition and regeneration of skin barriers.
• Jojoba oil as emollient effective for smoothing skin and healing skin irritations it softens dry, rough and flaky

skin.
• Tocopherol (vitamin E) as an antioxidant and free radical scavenger, tocopherol improves skin conditioning,

reduces lines and prevent pre-mature skin-aging.

How to use

Bak PROBIOTIC SKINCARE Rescue Serum Acne-prone Skin: Apply on clean dry skin mornings and evenings. If face
wash, cleaners or soap are used before applying serum then ensure proper rinse of to avoid any soap or detergent
leftovers. Apply serum in a thin layer with gentle circular sweeping motions.

Packaging
Bak PROBIOTIC SKINCARE

Rescue Serum Acne-prone skin 30 ml available in air-tight tubes with pump dispenser and in carton box.

Shelf life
Bak PROBIOTIC SKINCARE

Products contains live probiotic Lactobacillus plantarum, therefore no preservatives are used in bak PROBIOTIC

SKINCARE products as this will affect viability of the probiotic bacteria.

Bak PROBIOTIC SKINCARE Rescue Serum Acne-prone Skin:

6 months after production date at 15-25°C and 24 months at 3-7°C in a refrigerator. After opening to be used within

4 months.

Storage
Keep away from sunlight and store at low temperature. For optimal storage conditions bak PROBIOTIC SKINCARE

products can advantageously be stored at 3-7°C in a refrigerator.

Intellectual Property
The Lactobacillus plantarum and the products are protected in pending patent applications. Patent pending.



Safety & Toxicity
Lactobacillus plantarum
Lactobacillus plantarum has a long tradition for being used in fermented food productions and as a probiotic in food
supplements. Lactobacillus plantarum is listed as GRAS and listed as Qualified Presumption of Safety (QPS) by the
European Food Safety Authority thus safe for oral consumption.

Tolerance
Skin: No skin incompatibilities have been reported for any of the used ingredients, and in relation to skin irritation,
the products is classified as harmless.
Eye: The products are safe to apply in the eye area region. Classified as non-irritant.

Allergens
The products have no allergenic potential. If any doubts, apply a small amount onto the inside skin of the forearm
before use. If no irritation or inflammation is experienced within 24 hours, the product should be safe for use
The jojoba oil, rosehip oil and hydrogenated olive oil are considered safe to apply on the skin. If any doubts, apply a
small amount onto the inside skin of the forearm before use. If no irritation or inflammation is experienced within
24 hours, the product should be safe for use. In case of known allergies to any of these vegetable oils allergy consult
with a dermatologist before use of the product.

GMO status
Non-GMO

Origin
Lactobacillus plantarum is isolated by Lactobio ApS originating from Danish vegetables. Jojoba oil, rosehip oil and
hydrogenated olive oil originates from safe sources and can be tracked back to their original sources.

Analysis
In compliance with EU regulation, the products are subject to extensive analysis and control at raw material level.
Efficacy of Lactobacillus plantarum is determined before release of product and activity against Staphylococcus
aureus is followed using a spot-on lawn assay.

Precautions
The products are intended for use by adults. Keep out of reach and sight of children.
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Ingredients
Bak PROBIOTIC SKINCARE Rescue Serum Acne-prone skin
Live Lactobacillus plantarum LB356R and Lactobacillus 
plantarum LB244R 10^10 to 10^11 CFU/ml, Organic jojoba 
oil (Simmondsia Chinensis Oil)
Organic Rosehip oil (Rosa Moschata Seed Oil)
Hydrogenated olive oil, Natura-Tec OC Wax
Tocopherol (Vit. E)
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Manufacturing
bak PROBIOTIC SKINCARE products are manufactured in Denmark by Lactobio ApS under ISO 22716
certification for Cosmetics Good Manufacturing Practices (Regulation EC No. 1223/2009).
Lactobio ApS is a Danish Incorporated Company registered at the Danish Business Authorities with CVR. No.
38887866.
Bulk live Lactobacillus plantarum is produced at food grade quality.
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