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Abstract 
Each biological system possesses a widely unrecognized buffer system to 
maintain acid-base balance to a specific pH. The skin pH is crucial for physi-
ological skin function. In aged or diseased skin, pH increase is observed and 
may negatively affect skin health. Skin care products with a pH that is slightly 
more acidic than the average normal skin pH and have an adequate buffering 
capacity, are considered beneficial for the skin. However, the buffer capacity 
of these products also plays an important role. In the present study, a possible 
normalization or acidification of skin surface pH and influence on skin hy-
dration and skin barrier function was assessed via application of buffered skin 
care products that are formulated with pH ≤ 4.5. 48 subjects aged above 50 
were treated with three different skin care products (Vitamin C Spheres, Col-
lagen Spray, and Collagen Mask) and skin surface pH, skin hydration and 
barrier integrity were assessed before treatment start and after 4 weeks. The 
results show that after 4-week treatment with Vitamin C, the skin pH is acidi-
fied. Treatment with Collagen Spray and Collagen Mask showed maintenance 
of a physiological skin pH. Subgroup analysis of subjects that had a higher 
than average skin pH at study start demonstrated that all three tested skin 
care products were able to acidify the skin surface. In addition, skin hydration 
was also increased for two of the three tested products, whereas skin barrier is 
not significantly changed. This demonstrates that buffered skin care products 
formulated to a pH ≤ 4.5 are able to acidify and maintain physiological skin 
pH and may contribute to a physiological skin function. 
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1. Introduction 

Each biological system possesses a widely unrecognized buffer system to main-
tain acid-base balance to a specific pH [1]. pH is an important physiochemical 
factor that plays a significant role in various metabolic, molecular and cell-re- 
gulating processes. Especially in the stratum corneum, the pH value is of great 
importance for the physical, chemical and microbiological barrier function [2] 
[3] [4] [5]. A variety of skin pH values are being reported in literature. The 
“normal” pH value of the skin surface of most parts of the body is moderately 
acidic and in the range of pH 4.1 - 5.8 (arithmetic mean 4.9) [6]. Measurement 
of the acidity of the skin surface can be done according to 2 criteria—its value 
given by the pH and its strength determined by the skin’s ability to resist ac-
id/alkaline aggression, which is called buffer capacity [7]. 

Skin surface pH is influenced by many physiological and environmental fac-
tors. Skin surface pH differs with age, gender, race, anatomical position, circa-
dian rhythm, the amount of sebum on the skin, skin moisture and sweating [8]. 
Many exogenous factors such as occluded skin, exposure to skin irritants such as 
soaps and detergents, and skin washing affect skin pH. Additionally, application 
of cosmetic product affects skin pH as well, because many cosmetic products 
have a higher pH value than the normal natural skin pH and lead to an increased 
skin pH, higher than natural skin pH [9]. But also the use of plain tap water, in 
Europe with a pH value generally around 8.0, will increase skin pH up to 6 h af-
ter application before returning to its “natural” value of on average below 5.0 
[10]. 

pH and buffer capacity regulate stratum corneum (SC) barrier, are involved 
with the activation of various enzymes and influence epidermal differentiation 
and desquamation [1]. The acid surface pH is an important determinant of the 
growth conditions of both the resident microflora, i.e. those normally present on 
the skin, and the transient microflora, i.e. opportunistic, potentially pathogenic 
[11] [12]. Changes in skin pH from acidic to alkaline are also related to the de-
velopment of cutaneous skin diseases such as atopic dermatitis [13]. Reducing 
the pH (skin acidification) of the skin has been suggested as a therapeutic or 
preventive strategy in skin diseases with an impaired epidermal barrier function 
like atopic dermatitis or acne vulgaris [1] [14] [15]. Disruption of skin barrier by 
tape-stripping has been demonstrated to increase skin pH in hairless mouse 
skin. Furthermore, the application of an acid solution with an appropriate buffer 
capacity after barrier disruption by tape stripping leads to less increase in pH 
than after the application of neutral or alkaline solution [1] [16]. 

Therefore, various aspects must be taken into account when developing a skin 
care product. In addition to the chemical stability of the ingredients and the 
formulation itself, not only the absolute pH value but also the buffer capacity is 
of crucial importance. The buffer capacity describes the ability of a formulation 
to keep the pH value almost constant under the influence of acidic or alkaline 
stressors [9].  
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In this context, the maintenance of physiological skin pH conditions and, if 
necessary, the correction (skin acidification) of pH, by topically applied cosmetic 
formulations could be of relevance in supporting skin function and protection. 
In this study, we analyzed the long lasting effect of three cosmetic products on 
skin pH, hydration and barrier and assessed whether these products could pro-
tect and maintain a physiological skin pH to support skin function and protec-
tion. 

2. Material and Methods 
2.1. Tested Products 

The following test products (Medskin Solutions Dr. Suwelack AG, Germany) 
were used based on the instructions for use. 

Vitamin C Spheres (Vit C) is a freeze-dried product consisting of 79% L-ascorbic 
acid, which is freshly activated with a buffered activating liquid (aqua, glycerin, 
1,5-pentanediol, sodium lactate, lactobacillus ferment) to maintain a correct pH 
of the product.  

Collagen Spray (Spray) is a spray consisting of bovine native collagen mole-
cules (main ingredients: soluble collagen, glycerin, pyrrolidonecarboxylic acids, 
saccharide isomerate, panthenol, monosodium citrate, citric acid sodium ci-
trate). 

Collagen Face Mask (Mask) is a freeze-dried mask consisting of bovine native 
collagen fibers, molecules and peptides, freshly activated with an activating liq-
uid (main ingredients: butylene glycol, glycerin, sodium lactate, lactic acid, sac-
charide isomerate, pullulan, allantoin, sodium citrate, citric acid).  

2.2. Determination of Product pH and Product Buffer Capacity  

Vit C and masks were activated according to their recommended application 
procedure before measuring the pH values. After 20 min of incubation the 
aqueous phase was prepared for measurements described below. Liquids and 
Spray were used as original formulation. 

The pH was measured electrochemically with a pH meter (type inoLab pH 
730). The electric potential, which is directly dependent on the hydrogen ion 
concentration, is measured with a glass electrode. 

Following Oman et al. [17], defined concentrations of NaOH or HCL were 
added to the aqueous phase, and shifts in pH were measured. Aqueous phase 
measuring 2 × 10 mL was aliquoted into separate tubes and successively titrated 
with 10 ml 0.1 N NaOH solution or 10 ml 0.1 N HCl solution in which the 10 ml 
final volume was titrated in different aliquots. The pH value was measured after 
each addition and homogenous mixing. The buffer capacity of the preparations 
was calculated as follows: 

( ) ( )
1

pH pH2.5 mL 0.1 N NaOH 2.5 mL 0.1 N HCl
β =

−
         (1) 
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2.3. Randomized Single Center Study  

The study was conducted at proDERM GmbH, Hamburg, Germany in 2020. 
Treatment products were randomly allocated to the volar forearm of 48 subjects 
(female and male) aged 50 and above with healthy skin. The effect of the 3 test 
products on the skin barrier, skin hydration and skin pH was determined by in-
tra-individual comparison over a time period of 29 days. The untreated area was 
randomly assigned to one of the forearms of each subject. On the remaining two 
test areas on the other forearm each subject got a randomized subset of two out 
of the three test products (Figure 1), so that for each treatment 24 observations 
are obtained and all pairwise treatment combinations occur similarly often. 
Randomization was recorded appropriately.  

Prior to study start a written and dated full approval was obtained from an 
independent institutional review board (IRB, proDERM GmbH) and informed 
consent was obtained from all study subjects. The study was conducted accord-
ing to the Study Protocol and GCP principles.  

The subjects were instructed not to apply any detergents (e.g. soaps, sham-
poos, bath and shower products) in the test area within the last 24 hours prior to 
the start of the study and within the last 24 hours prior to the instrumental 
measurements. Subjects applied the test products in the test area not earlier than 
15 minutes after showering. 

2.3.1. Climatic Conditions 
The instrumental measurements took place in an air-conditioned room at a 
temperature of 21˚C ± 1˚C and at 50% ± 5% relative humidity. Before measure-
ments, the subjects stayed in the climatized room for at least 30 minutes.  

2.3.2. Skin Hydration 
The measurement of stratum corneum hydration was performed by the electrical 
capacitance method with the CORNEOMETER CM 825 (Courage & Khazaka, 
Cologne, Germany). The measuring principle is based on changes in the capacity 
of the measuring head, functioning as a capacitor. Between the conductors con-
sisting of gold, an electrical field is built. By these means, the dielectricity of the 
upper skin layer is measured. Because the dielectricity varies as a function of the 
skin’s water content, the stratum corneum hydration can be measured.  

2.3.3. TEWL Measurement 
TEWL was measured with TEWAMETER® TM 300 (Courage & Khazaka, Co-
logne, Germany). Transepidermal water loss (TEWL) is a non-invasive method 
to measure the barrier function of the skin and is regarded as a sensitive para-
meter to quantify skin barrier damage.  

The probe was held in place for each measurement for 30 seconds. This was to 
assure that a stable value had been established. The first part of the measure-
ments belonged to this equilibration phase. The values of the last 10 seconds 
(=10 values) were averaged as the actual measurement value. 
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Figure 1. Scheme of intra-individual treatment randomization. The 
untreated area was randomly assigned to one of the forearms of each 
subject. On the remaining two test areas on the other forearm each 
subject got a randomized subset of two out of three test products. 

2.3.4. Skin pH 
For pH measurements, the SKIN PH METER PH 900 PC, (Courage & Khazaka, 
Cologne, Germany) was used with a flat glass electrode. 

2.3.5. Statistical Data Analysis 
A significance level of 0.05 (alpha) was chosen for statistical analysis. Pairwise 
comparison of assessment times was performed on raw data with paired t-Test 
for each treatment and parameter separately. The computation of the statistical 
data was carried out with commercially available statistics software (SAS for 
Windows). 

3. Results 
3.1. Determination of Product pH and Buffer Capacity 

The tested products and their respective pH values and buffer capacities are 
shown in Table 1. 

3.2. Application of Preparations for 4 Weeks 

46 subjects completed the study. Two subjects missed the final visit and were ex-
cluded from data analysis. One subject was excluded from data analysis due to a 
protocol deviation. The remaining subject population analyzed (89.6% female, 
10.4% male) had a mean age of 59.2 years. Mean values and standard deviation for 
skin hydration, TEWL and skin pH measurements are summarized in Table 2.  

At baseline, the mean skin pH of all test areas on the volar forearm was 4.99 
(range, 4.87 - 5.08) and the values for skin pH in the test areas were homogen-
ous. A significant decrease of the mean skin pH was observed after 4 weeks of 
treatment with Vit C (baseline vs day 29, 5.09 ± 0.51 vs. 4.67 ± 0.38, p < 0.05) 
(Table 2 and Figure 2). In comparison to untreated control, this was statistically 
significant different (p < 0.05) at day 29. Treatment with the Mask decreased 
skin pH (baseline vs day 29, 5.05 ± 0.56 vs. 4.89 ± 0.38, p = 0.101), treatment 
with Spray maintained skin pH (baseline vs day 29, 4.87 ± 0.56 vs. 4.82 ± 0.41, p 
= 0.482). No statistical significance was found between application of Spray or 
Mask to untreated control areas. 
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Table 1. Tested products for pH-value and buffer capacity. 

Product pH-value buffer capacity 

Vit C + Activation Liquid 3.59 4.0000 

Spray 3.77 0.7692 

Mask + Activation Liquid 4.33 1.8519 

 
Table 2. Skin surface pH, TEWL and skin hydration of the test and control areas at day 1 (before application) and day 29 (after 
application for 4 weeks). 

 
Hydration TEWL pH 

Day 1 Day 29 Day 1 Day 29 Day 1 Day 29 

untreated 38.01 ± 6.13 36.85 ± 6.49 11.9 ± 3.7 12.9 ± 2.5* 4.94 ± 0.50 4.87 ± 0.43 

Vit C 37.21 ± 6.32 36.94 ± 5.63 11.6 ± 4.1 12.9 ± 2.0 5.08 ± 0.49 4.67 ± 0.38*† 

Spray 37.03 ± 6.69 41.67 ± 6.59*† 10.5 ± 2.4 13.9 ± 5.7* 4.87 ± 0.55 4.82 ± 0.41 

Mask 37.94 ± 8.03 39.65 ± 6.98† 11.9 ± 4.7 13.6 ± 2.5 5.05 ± 0.56 4.89 ± 0.38 

Absolute values, mean ± standard deviation (SD). * p < 0.05 compared with day 1, †p ≤ 0.05 compared to control area at day 29. 
 

 
Figure 2. Skin surface given by the mean values ± SD on the un-
treated area and treated area at baseline (Day 1) as well as 28 days 
thereafter. * p ≤ 0.05: Significantly different from day 1 (baseline). 

 
For subjects with an already increased skin pH > 5 at baseline (n = 30), a re-

duction in skin pH was observed for all three products (Table 3). The highest 
reduction was observed with Vit C (baseline vs day 29, 5.5 ± 0.35 vs. 4.77 ± 0.41, 
p < 0.05). The Spray significantly reduced skin pH by 0.37 ± 0.48 units (baseline 
vs day 29, 5.60 ± 0.46 vs. 5.23 ± 0.38, p < 0.05). The Mask reduced skin pH by 
0.41 ± 0.36 (baseline vs day 29, 5.43 ± 0.38 vs. 5.01 ± 0.35). In a subgroup analy-
sis of subjects with a baseline pH < 5.0 (Table 4), a non significant slight de-
crease in skin pH was observed for Vit C (baseline vs day 29, 4.66 ± 0.26 vs. 4.58 
± 0.32). For the Spray and Mask a non-significant slight increase skin pH (Spray: 
baseline vs day 29, 4.61 ± 0.25 vs. 4.68 ± 0.32; Mask: baseline vs day 29, 4.53 ± 
0.34 vs. 4.77 ± 0.41). 

At baseline, the values for skin hydration were homogeneous in the test areas. 
After 4 weeks of treatment, the overall skin hydration was increased for Spray and 
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Mask but not for untreated skin and Vit C (Table 2 and Figure 3). The observed 
increase was significant for the Spray compared with day 1 and compared to un-
treated area. For the Mask, the increase was significant compared to control area.  

The untreated area showed a significant increase in TEWL compared to day 1 
(untreated: 11.9 ± 3.7 to 12.9 ± 2.5). A non-significant increase in mean TEWL 
values compared with control area was observed for all test products after 4 
weeks of treatment (Vit C: 11.6 ± 4.1 to 12.9 ± 2.0; Spray: 10.5 ± 2.4 to 13.9 ± 5.7; 
Mask: 11.9 ± 4.7 to 13.6 ± 2.5). For Spray, the difference in TEWL was signifi-
cant compared to day 1 (Table 2 and Figure 4). In a subgroup analysis of sub-
jects with an initial pH > 5.0 (Table 4), this effect is less pronounced (Table 4), 
whereas it was more pronounced in a subgroup analysis of subjects with an ini-
tial pH < 5.0 (Table 4). 

 

 
Figure 3. Skin hydration given by the mean values ± SD on the un-
treated area and treated area at baseline (day 1) as well as 28 days the-
reafter. *p ≤ 0.05: Significantly different from day 1 (baseline). 

 

 
Figure 4. Transepidermal water loss given by the mean values ± SD on 
the untreated area and treated area at baseline (day 1) as well as 28 
days thereafter. *p ≤ 0.05: Significantly different from day 1 (baseline). 

https://doi.org/10.4236/jcdsa.2021.111005


A. Schulte to Brinke et al. 
 

 

DOI: 10.4236/jcdsa.2021.111005 51 J. Cosmetics, Dermatological Sciences and Applications 
 

Table 3. Subgroup analysis (pH > 5) for skin surface pH, TEWL and skin hydration of the test areas at day 1 (before application) 
and day 29 (after application for 4 weeks). 

 
Hydration TEWL pH 

Day 1 Day 29 Diff Day 1 Day 29 Diff Day 1 Day 29 Diff 

Vit C 33.75 ± 4.76 34.82 ± 4.19 1.18 ± 4.03 12.04 ± 4.96 13.48 ± 2.00 1.40 ± 3.89 5.5 ± 0.35 4.77 ± 0.41 −0.69 ± 0.43* 

Spray 33.43 ± 9.30 39.04 ± 4.68 5.61 ± 8.41 10.17 ± 2.78 12.40 ± 1.50 2.23 ± 2.86* 5.60 ± 0.46 5.23 ± 0.38 −0.37 ± 0.48* 

Mask 38.26 ± 9.28 39.17 ± 6.43 0.91 ± 6.79 12.19 ± 5.54 13.66 ± 2.69 1.46 ± 4.74 5.43 ± 0.38 5.01 ± 0.35 −0.41 ± 0.36 

Absolute values, mean ± standard deviation (SD). * p ≤ 0.05 compared with day 1; Diff: mean difference day 1 vs day 29. 
 
Table 4. Subgroup analysis (pH < 5) for skin surface pH, TEWL and skin hydration of the test areas at day 1 (before application) 
and day 29 (after application for 4 weeks). 

 
Hydration TEWL pH 

Day 1 Day 29 Diff Day 1 Day 29 Diff Day 1 Day 29 Diff 

Vit C 41.13 ± 5.71 39.31 ± 6.50 −0.94 ± 5.19 10.98 ± 3.24 12.10 ± 1.94 0.71 ± 2.17 4.66 ± 0.26 4.58 ± 0.32 −0.11 ± 0.32 

Spray 38.52 ± 4.88 42.74 ± 7.07 4.22 ± 4.95 10.62 ± 2.23 14.71 ± 6.80 4.09 ± 6.39* 4.61 ± 0.25 4.68 ± 0.32 0.07 ± 0.24 

Mask 37.46 ± 6.07 40.41 ± 8.11 2.96 ± 4.94 11.54 ± 3.23 13.53 ± 2.41 2.41 ± 3.67 4.53 ± 0.34 4.77 ± 0.41 0.23 ± 0.21 

Absolute values, mean ± standard deviation (SD). * p ≤ 0.05 compared with day 1, Diff: mean difference day 1 vs day 29. 

4. Discussion 

In the past, the generally accepted “neutral” skin pH range was between 5.4 and 
5.9 and was advertised on many cosmetic product labels. More recent data de-
monstrates however that the “normal” pH of the skin surface of most body parts 
is moderately acidic in the range of pH 4.1 - 5.8 with an arithmetic mean pH of 
4.9 [18]. The pH value of the skin is important for the physical, chemical and 
microbiological barrier function [2] [3] [4] [19]. Against this background, the 
protection, maintenance and therapeutic correction (acidification) of physiolog-
ical pH conditions by topically applied formulations could be a relevant treat-
ment option [20] [21] [22] [23]. Therefore, we investigate the possible effect on 
skin pH, barrier function and skin hydration by application of 3 different cos-
metic products that are formulated with a low pH and proper buffer capacity.  

Because product development is generally focused on product stability, it may 
happen that the optimal product pH is different from the physiologic skin sur-
face pH (4.5 - 5.5) [9] [24] [25]. Shi et al. [24] determined the pH of 31 skin care 
products sold in the United States (2012). Eighteen products from different 
brands showed a pH between 5.5 and 8.2. In a recent investigation, Wohlrab and 
Gebert [9] determined the pH and the buffering capacity of 66 cosmetic skin 
care products from the German market. They considered both parameters as 
quality criteria for an optimized preparation for skin acidification. Only 43% of 
the evaluable products showed a pH of <5.5 and may therefore be considered 
appropriate for the treatment of skin with impaired barrier function or for topi-
cal skin acidification as a therapeutic or preventive strategy in skin diseases. In 
this investigation, only three products, specifically developed for the acidifica-
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tion of the skin, showed a buffering capacity > 1. The majority of the products 
had a low or very low buffering capacity (<0.3) [26].  

In our study, we analyzed and demonstrated the clinical benefit of 3 products 
on skin pH, skin barrier and skin hydration, which all have an absolute pH ≤ 4.5 
and buffer capacity > 0.70, which can be considered as good quality criteria for 
an optimized preparation for skin acidification as Wohlrab and Gebert [9] de-
scribed.  

We demonstrated in our study that Vit C is able to decrease skin pH signifi-
cantly, whereas Collagen Spray and Mask were able to maintain the healthy skin 
pH over a long term period of 4 weeks. Short term pH effects were analyzed by 
Blaak et al. [27] who tested o/w emulsions at pH values of 3.5, 4.0, 4.5 and 5.5 on 
the skin surface pH in elderly people (80+) and middle aged adults (31 - 50 years 
old) after 120 min after single application. In middle aged adults (mean skin pH 
at study start 4.98) only a product with pH 3.5 was able to reduce the skin pH, 
whereas the product with pH 4.0 and pH 4.5 maintained the skin pH. In aged 
skin (80+, mean skin pH 5.5), application of pH 3.5 and pH 4.0 cream lead to a 
decreased skin pH below 5.0. The pH 4.5 and pH 5.5 emulsions also led to a de-
crease, but not below 5.0. Additionally, Blaak et al. analyzed the effect of an o/w 
emulsion at pH value 4.0 on skin surface pH in elderly photoaged or chronolog-
ical aged skin on long-term basis, after 4 weeks. The product was able to reduce 
the skin pH over time. These findings are in accordance with our long-term 
findings, demonstrating that especially for subjects with higher baseline pH 
(>5.0) a low pH value of the product (≤4.5) is able to lower increased skin pH to 
a more healthy skin pH < 5.0. For subjects with already healthy skin pH (<5.0) a 
low pH value of products (≤4.5) is able to maintain a physiological skin pH.  

The observed effect in our study of the tested product on skin pH is in line 
with other studies as well. Kilic et al. [28] compared a w/o emulsion (pH 4) to a 
pH 5.8 w/o emulsion in elderly people with increased skin pH after 4 weeks. The 
pH 4 w/o emulsion resulted in a significantly lower skin pH and increased skin 
hydration compared with the pH 5.8 w/o emulsion. Behm et al. [5] showed sim-
ilar results on elderly subjected after 4-week treatment with a pH 4 w/o emul-
sion. That treatment led to increased skin hydration and reduced skin pH.  

The mean skin pH value of our study population was 4.99 ± 0.52, although the 
inclusion criteria were age > 50 years old. A direct correlation between aging and 
the pH measured on skin surface has been described [19] [29] [30] [31]. In a 
sample of 574 men and women aged 18 - 95 years, those over the age of 80 years 
showed higher pH levels on both the forehead and the cheek [32]. The increase 
in skin surface pH with aging interferes with some functions of the skin of the 
elderly and thus has an adverse effect. Depending on age and skin condition, 
appropriate galenic formulations should be used to address the above mentioned 
concerns of elderly skin [33]. Nevertheless the skin pH of our study population 
is not significantly increased and below 5.0. In the study of Blaak et al. [27] the 
elderly study group (80+) had a much higher skin pH (5.5) and the middle aged 
group (31 - 50) had a skin pH of 4.98, of which the latter is comparable to our 
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values. This implies that only a product with a pH < 4.0 is able to decrease skin 
pH further. Subgroup analysis of our data, including only subjects with skin 
pH > 5.0 demonstrated, that all products have an acidification effect on the skin 
pH over a period of 4 weeks, which was significant for Vit C and Spray. The ef-
fect for Mask was not significant, but this maybe due to small subgroup popula-
tion. Nevertheless, the tested products in our study, which all have an acidic pH 
≤ 4.5, are able to counteract an increased pH. This is in agreement with a state-
ment from Proksch [1], that products “with a pH more acidic than the ‘physi-
ologic’ one, for example pH < 4, and an appropriate buffer system may be suita-
ble for several kinds of skin conditions and skin diseases that exhibit an in-
creased pH”. 

Maintaining an acidic pH of the stratum corneum is an important part of the 
skin’s protective system and creates a hostile environment for colonization by 
pathogenic microorganisms. An acidic skin pH plays a crucial role in maintain-
ing a healthy skin microbiome. It supports the growth of the resident physiolog-
ical microflora and helps to suppress the colonization of pathogenic microbes. 
Several common skin diseases show variations of the skin pH value, which leads 
to disorders of the skin microbiome and subsequently to infections and inflam-
mations [34]. Therefore those products with a more acidic pH are shown to re-
duce the skin pH, improve skin barrier and improve the physiological microbi-
ome as compared with products with a higher pH [1]. The tested products in our 
study are good candidates to maintain and achieve a healthy skin pH and there-
fore improved physiological microbiome. But further investigations are needed 
to proof the influence of these products on skin microbiome.  

It has been demonstrated that both the skin barrier function and the skin hy-
dration is influenced by skin pH. We demonstrated in our study that Spray and 
Mask improve skin hydration, whereas Vit C had no influence on skin hydra-
tion. The increase of skin hydration is in line with other studies mentioned 
above. Behm et al. [5] and Kilic et al. [28] received similar results for skin hydra-
tion when treating elderly people with a pH 4 w/o emulsion. It has to be men-
tioned that we did not expect an improvement of skin hydration for Vit C as it is 
intended to be used as an anti-oxidative ingredient, influencing different skin 
processes like pigmentation and collagen synthesis, but not as a full treatment 
product. The recommended use of t Vit C is in conjunction with a moisturizer, 
which has not been used this way in this study. Additionally, the study set up ex-
cluded the use of any other body lotion or other hydrating cosmetic products in 
the test area. Therefore, the stable skin hydration seen with Vit C is within ex-
pectations.  

Additional to the clear improvement and maintenance in skin pH, a slight, 
not significant increase in TEWL in all treated and untreated areas was also ob-
served. It should be noted that no clear consensus on the influence of age on 
TEWL exists in the published work. Both unchanged values for TEWL [31] [35] 
and subnormal values for TEWL [36] in aged skin have been reported. In line 
with the observation in this study, Blaak et al. [27] reported a slight, non-significant 
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TEWL increase after treatment with a pH 4 product. 
The literature demonstrates that not every product with a low pH is capable of 

restoring skin pH and physiology. This is because galenic formulation and also 
the buffer capacity system used in a cosmetic product is of utmost importance. 
In this study, we used for Mask a lactic acid buffer system. Preclinical and clini-
cal data for topical use of lactic acid is available [37] [38] [39] [40], demonstrat-
ing that lactic acid acidifies the superficial layers [22]. We showed that although 
the pH of the product is 4.33 and not below pH 4, the skin pH is slightly re-
duced. Subgroup analysis (pH > 5 at baseline) demonstrates a bigger effect in 
skin acidification, although this reduction is not significant, potentially due to a 
small study population. Nevertheless the product is able to maintain a healthy 
skin pH likely because of the good combination of product pH and buffer capac-
ity.  

The results of our study show that long-term acidic skin care products formu-
lated with pH ≤ 4.5 with an adequate buffer capacity can normalize an elevated 
skin pH and maintain a physiological skin pH, thus supporting physiological 
skin function. Additional studies are needed to confirm these effects in the el-
derly and in other indications such as diseased skin, and to analyze the impact 
on skin microbiome. The three products tested are promising candidates for 
skin acidification and thus for supporting and adjusting physiological skin func-
tion. 
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