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Results

15 Minute Oxygen Consumption Assay

The results indicate that ACB Wakame Bioferment
Advanced is capable of inducing changes in oxygen
consumption to fibroblasts. Compared to the untreated
control, ACB Wakame Bioferment increased oxygen
consumption by 26.8%. These changes are
comparable to the changes achieved using LYCD and
ACB Yogurt Dermal Respiratory Factor.

24 Hour Oxygen Consumption Assay

The results demonstrate that ACB Wakame
Bioferment Advanced is capable of increasing oxygen
consumption by 31% compared to the untreated control

ROS Formation

In this study, dermal fibroblasts were loaded with DCF
and then treated with various test materials for 1 hour.
At 0 and 1 hour intracellular fluorescence was
measured to determine the amount of ROS formation
associated with each test material. Over the course of
the incubation, treatment with ascorbic acid was
observed to significantly reduce ROS formation while
treatment with H2O2 was observed to significantly
increase ROS formation. Interestingly, treatment with
ACB Wakame Bioferment Advanced was observed to
reduce ROS formation compared to the untreated
control.

ACB Wakame Bioferment Advanced exhibited potent
antioxidant activity comparable to 100μM Trolox®. The
antioxidant capacity of ACB Wakame Bioferment
Advanced increased as the concentration increased,

ORAC Assay

Version#2/06.13.18

inf o@ activec onc eptsllc.c om

•

+1 (704)-276-7100

•

Fax: +1 (704)-276-7101

as a result we can assure that its ability to minimize
oxidative stress is dose dependent.

NO Formation

In this study, dermal fibroblasts were loaded with DAF2DA and then treated with various test materials for 6
hours. At 0, 1 and 6 hours intracellular fluorescence
was measured to determine the amount of NO
formation associated with each test material. Over the
course of the incubation, treatment with ascorbic acid
was observed to significantly reduce NO formation
while treatment with H2O2 was observed to significantly
increase NO formation. Interestingly, treatment with
ACB Wakame Bioferment Advanced was observed to
reduce NO formation when compared to the untreated
control.

Procollagen Assay

The ELISA indicates that ACB Wakame Bioferment
Advanced is capable of increasing the expression of
procollagen type 1-C peptide in the fibroblast cell
culture model. ACB Wakame Bioferment Advanced
was shown to be comparable to Magnesium Ascorbyl
Phosphate in increasing the synthesis of Collagen Type
1. These findings suggest that ACB Wakame
Bioferment Advanced is useful in cosmetic
preparations to stimulate collagen type 1 production in
situ.

Collagen I Synthesis Stud

The results indicate that ACB Wakame Bioferment
Advanced is capable of increasing collagen I synthesis
compared to both the positive and negative controls.
Fibroblasts treated with ACB Wakame Bioferment
Advanced increased collagen I synthesis by 58%,
108% and 168% respectively. As anticipated the rate of
increase for collagen synthesis using ACB Wakame
Bioferment Advanced appears to be dose dependent.

We used a DNA microarray to create a comprehensive
picture of how fibroblasts respond to ACB Wakame
Bioferment Advanced by measuring changes in the
expression of tens of thousands of genes. Roughly
2,000 genes were up-regulated and 5,000 genes downregulated by more than the 30% limit used in this study.
The results lists indicate ACB Wakame Bioferment
Advanced combats the loss of strength, resiliency and
function associated with aged skin.

DNA MicroArray
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An in-vivo study was conducted over a period of three
weeks to evaluate the moisturization benefits of
AcquaSeal® Coconut. 10 M/F subjects between the
ages of 23-45 participated in the study. Results
indicate that AcquaSeal® Coconut is capable of
increasing moisturization when compared to both the
untreated control as well as the base lotion.

Moisturization Assay

As evidenced in a four week efficacy study of ACB
Wakame Bioferment Advanced on skin, moisture
levels were improved by 37.83% after two weeks and
by 40.35% after four weeks when compared to the
untreated control. When compared to the base cream
ACB Wakame Bioferment Advanced improved
moisturization by 2.44% and after two weeks and by
11.03% after four weeks.

High Resolution Ultrasound Skin
Imaging Assay
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15 Minute Oxygen Consumption
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Objective
This method was performed to assess the potential of ACB Wakame Bioferment Advanced to induce changes in cellular
oxygen consumption using human fibroblasts as the model compared to Industry standards.

Summary of Test Method
Human dermal fibroblasts were grown in culture, harvested, resuspended in PBS supplemented with 0.025% succinate and
then transferred to a respiration chamber. The basal rate of oxygen consumption was measured polargraphically via a
calibrated Clark electrode at the bottom of the respiration chamber. After the baseline oxygen consumption measurement,
1% of the test material (ACB Wakame Bioferment Advanced or Industry Standards) was added to the cell suspensions in the
respiration chamber and any changes to the rate of oxygen consumption were determined. FCCP was then added to the cell
suspensions as the positive control.

Materials and Methods
Cell Preparation
Human dermal fibroblasts were seeded into 25 cm2 flasks and were cultured at 37°C with 5% CO2. For use in the assay, the
cells were harvested using a Trypsin/EDTA mixture (1-2 ml). The released cells were collected into a 15 ml centrifuge tube and
centrifuged at 1,100 RPM at 4°C for 5 minutes. After centrifuging, the supernatant was removed via aspiration and the
pelleted cells were resuspended in PBS supplemented with 0.025% succinate. The respiration chamber was then cleared of
any solutions and replaced with the cell suspension. A 10 µl aliquot of the cell suspension was used to determine the number
of cells in the suspension.
Assembly of Respiration Chamber and Calibration of Oxygen Electrode
The respiration chamber was assembled and attached to a water bath and heated water (37 ± 1°C) was circulated through the
water jacket. The water was circulated for 20 to 30 minutes to insure that water was not leaking into the respiration chamber
from the water jacket. During this time, the oxygen electrode was inspected to ensure that the silver anode and platinum
cathode were free of tarnish. After inspection, approximately 50 µl of electrode buffer was applied to the platinum cathode,
and approximately 250 µl of electrode buffer was applied to the silver anode in the buffer reservoir. The platinum cathode
was then covered with a 2 cm square piece of fine mesh paper such that the paper hung into the buffer reserve and made
contact with the silver anode. The paper was then covered with a Teflon membrane and secured with an O-ring. The
electrode was then inserted into the bottom of the respiration chamber. Once the electrode was in place, a small magnetic
stir bar was placed into the chamber and the chamber was filled with 2 ml of PBS. The stir bar was then started (30% of
maximum speed), and the chamber was equilibrated for 30 minutes.
For calibration, the Oxygraph Software was started on a PC, and the Oxygraph unit was attached to the PC. The temperature
of the solution within the chamber was then measured, and this temperature and the barometric pressure were input into
the Oxygraph Software. The oxygen concentration within the chamber was then monitored during the 30 minute
equilibration period. Once the oxygen concentration measurement became stable within the chamber, the electrode was
calibrated using this stable measurement to represent air saturated PBS.
A small amount of sodium dithionite was then added to the chamber to remove all of the free O2 within the solution. Once
the signal was stable the chamber was calibrated to zero oxygen. After calibration the chamber was flushed several times
with PBS to remove all traced of the sodium dithionite. After flushing, 1 ml of PBS (pre-warmed to 37 ± 2 °C) was added and
the oxygen concentration was measured to ensure that all of the sodium dithionite was removed.
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Measurement of Cellular Oxygen Consumption
After adding the cell suspension to the chamber (1 ml volume), the chamber was closed by inserting the plunger until 1 to 1.5
cm of buffer entered the central bore. The stir bar was set to spin at 30% of maximum speed and the change in oxygen
concentration within the chamber was recorded for 5-15 minutes to obtain a baseline consumption reading. After the
baseline measurement, a sample of the test material was added using a Hamilton syringe to inject it into the chamber.
Oxygen consumption was then recorded for 5 to 10 additional minutes.
Cell Counting Procedure
The 10 µl aliquot of cell suspension was combined with 30 µl of 0.4% Trypan Blue in a 0.6 ml centrifuge tube. After mixing, a
10 µl aliquot was transferred to one of the counting cells on the hemocytometer. The total number of viable cells was then
counted in each of the four quadrants.

Calculations
Cell Counting Procedure
After determining the average number of cells per quadrant, the total number of cells per ml of buffer was calculated using
the following equation:
Total cells = average quadrant count x total volume (ml) x dilution factor x 104
For this study, the total volume of cells was 1 ml, and the dilution factor was 4 (10 µl of cell suspension diluted with 30 µl of
Trypan Blue).
Oxygen Consumption Calculations
Oxygen consumption rates were obtained from the Oxygraph Software. After loading the oxygen consumption recording of
interest, the ‘Get Rate’ option was selected from the tool bar. The area of interest on the graph was highlighted and the
software then calculated the rate of oxygen consumption for the selected part. The change in oxygen consumption induced
by the test material is expressed as a percent of the baseline rate of oxygen consumption.

Results

The results for the Oxygen Consumption assay are presented in Table 1 and Graph 1. The values are expressed as percent of
baseline rate of oxygen consumption ± standard deviation (n=3 per treatment).

Treatment
Basic Growth Media
LYCD
AC Dermal Respiratory Factor
ACB Wakame Bioferment
Advanced

Oxygen Consumption after
addition of 1% Test Material
(percent of baseline)
93
± 17
100
± 13
115
± 11
±
118
12

Oxygen
Consumption
addition of FCCP
(percent of baseline)
143
± 22
143
± 27
136
± 21
±
129
20

after

Figure 1. Oxygen Consumption Assay
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Figure 2. Results of Oxygen Consumption Assay.

Discussion
The results indicate that ACB Wakame Bioferment Advanced is capable of inducing changes in oxygen
consumption to fibroblasts. Compared to the untreated control, ACB Wakame Bioferment increased oxygen
consumption by 26.8%. These changes are comparable to the changes achieved using LYCD and ACB Yogurt
Dermal Respiratory Factor.
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Objective
This method was intended to assess the potential ACB Wakame Bioferment Advanced has to induce changes in cellular
oxygen consumption after 24 hours of treatment.

Summary of Test Method
Cultured human dermal fibroblasts obtained from Cascade Biologics were harvested from culture flasks, resuspended in
Hank’s Balanced Salt Solution supplemented with HEPES as a buffer and transferred to a heated respiration chamber. For the
untreated control, the basal rate of oxygen consumption was measured polargraphically via a calibrated Clark electrode at
the bottom of the respiration chamber. Immediately after taking the baseline oxygen consumption measurement a small
sample of the cells in the respiration chamber were used to determine any changes in cell viability. The same protocol was
followed using fibroblasts that were supplemented with 0.1% ACB Wakame Bioferment Advanced for 24 hours. Oxygen
uptake was expressed with respect to the number of viable cells in the respiration chamber.

Methods
Assembly of Respiration Chamber and Calibration of Oxygen Electrode
Note: The respiration chamber was assembled and allowed to equilibrate; the oxygen electrode was also calibrated prior to
harvesting the cells.
1. Start the Oxygraph software on the PC computer.
2. Assemble the respiration chamber and attach it to the water bath. Start the water circulation from the water bath
(37 ± 1°C) to the water jacket of the respiration chamber via the fluid pump (set the pump to medium speed).
3. Allow the heated water to circulate for 20 to 30 minutes to insure that it is not leaking into the respiration chamber
from the water jacket.
4. Inspect the oxygen electrode. Make sure that the silver anode and platinum cathode are free of tarnish. If tarnished,
use the appropriate polish to clean and remove any residual polish with ultra pure water.
5. Prepare the oxygen electrode as follows:
a. Apply approximately 50 µl of electrode buffer to the platinum cathode.
b. Add approximately 250 µl of electrode buffer to the silver anode in the buffer reservoir.
c. Cover the platinum cathode with a 2 cm square piece of fine mesh paper (i.e. lens paper). Make sure that
the paper covers the cathode completely and that it hangs into the buffer reservoir and makes contact with
the silver anode. It should be saturated with electrode buffer and there should be no air bubbles under it.
d. Cover the fine mesh paper with a Teflon membrane (or other gas diffusion membrane) and secure it to the
electrode with an O-ring.
e. Insert the oxygen electrode into the bottom of the respiration chamber. Carefully tighten the securing
base- do not over tighten since this will stretch the Teflon membrane.
f. Once the electrode is inserted, place a small magnetic stir bar into the respiration chamber, on top of the
electrode. Do NOT attach the electrode to the Oxygraph unit yet.
6. Add 2.0 ml of HBSS + HEPES to the respiration chamber and start the stir bar (25% to 50% of maximum stir speed).
Allow the chamber to equilibrate for 30 minutes.
7. Test to insure that the Oxygraph Unit is functioning by doing the following:
a. On the Oxygraph Software toolbar select the Configure button. Enable the Test Resistor option.
b. Verify that the electrode is NOT attached and then obtain a short test recording. The recording should
produce a stable signal that does not fluctuate.
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c.

Stop the recording, and again select the Configure button on the Oxygraph toolbar. Disable the test resistor
and attach the oxygen electrode to the Oxygraph Unit. Print a copy of test resistor recording a save a copy
to the PC hard drive.
8. After checking the Oxygraph Unit, start recording with the electrode attached (during the equilibration period).
Ensure that at the end of the equilibration period the oxygen electrode is giving a stable signal. If not, refer to the
troubleshooting section of the Oxygraph Manual.
9. Measure the temperature in the respiration chamber to make sure that it is 37°C.
10. Select the Calibrate button from the Oxygraph Software toolbar. Enter the temperature of the respiration chamber
and the barometric pressure (obtain the barometric pressure from the McKinney Airport). Once the signal is stable
for the air saturated buffer select the OK button.
11. Add a small amount of sodium dithionite (or another strong reducing agent) to the chamber. This will remove all of
the free O2 within the solution. Once the signal is stable select the OK button. The oxygen electrode is now
calibrated. Save a copy of the calibration recording to the PC hard drive.
12. Flush the chamber several times with water to remove all traces of the sodium dithionite and then refill the chamber
with 1 ml of HBSS + HEPES (pre-warmed to 37 ± 2 °C). Obtain a short recording from the oxygen electrode; the signal
should be stable if all of the sodium dithionite has been removed.
Fibroblast Cell Culture Procedure
1. Human neonatal dermal fibroblasts were seeded in a 75 cm2 flask and grown in fibroblast growth medium at 37°C
with 5% CO2.
2. The cells were rinsed with Phosphate Buffered Saline and then released from the culture flask with a Trypsin/EDTA
mixture (1-2 ml). The Trypsin/EDTA mixture was neutralized by the addition of an equal volume of Trypsin
Neutralizing Solution.
3. The released cells were collected using a 15 ml centrifuge tube and centrifuged at 200-300g (1,100 RPM) at 4°C for 5
minutes.
4. After centrifuging, the supernatant was removed via aspiration and the pelleted cells were resuspended in PBS. The
respiration chamber was cleared of any solutions and replaced with the 1 ml cell suspension.
5. A 10 µl aliquot of the cell suspension was used to determine the number of cells in the suspension.
Measurement of Cellular Oxygen Consumption
1. After adding the cell suspension to the chamber, the chamber was closed by inserting the plunger until 1 to 1.5 cm
of buffer entered the central bore. Make sure that the stir bar is still mixing at 25% to 50% of max speed. Start
recording from the oxygen electrode.
2. The oxygen consumption was recorded for 5-15 minutes. The start point was marked on the recording for the
baseline period. A Hamilton syringe was used to obtain a 10 µl cell sample through the central bore plunger near the
end of the baseline measurement.
3. An appropriate volume of test material was added to the respiration chamber using the 50 µl Hamilton syringe to
inject it into the chamber. The time the test material was added to the cells was marked on the recording. Cells were
left for 5 to 10 minutes. A 10 µl cell sample was then obtained.
4. Recordings for the oxygen electrode were then stopped. Print a copy of the recording was saved a copy for data
analysis on the PC’s hard drive.
5. The chamber was rinsed several times with water and then allowed to re-equilibrate with 1 ml of HBSS + HEPES. This
procedure was repeated two more times to give a total of three replicates for ACB Wakame Bioferment Advanced.
Cell Counting Procedure
1. 90 µl of 0.4% Trypan Blue Solution was added to a 1.5 ml centrifuge tube.
2. 10 µl of the cell suspension was added and gently mixed, the sample was transferred in a 10 µl aliquot to one of the
counting cells on the hemocytometer.
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3.
4.
5.

The total number of cells (viable and nonviable) were counted in all of the readable quadrants of the hemocytometer
and numbers for each quadrant were recorded. Viable cells appeared white (they exclude the Trypan Blue dye),
while non-viable (dead) cells appeared blue (they cannot exclude the Trypan Blue dye).
The number of nonviable (blue) cells was counted in same quadrants as counted above.
The number of viable cells per ml of cell suspension was calculated (see calculation section below).

Calculations
Cell Counting Procedure
1. The average number of cells (viable and non-viable) in each quadrant (sum the total number of cells for all of the
quadrants counted and divide by the number of quadrant counted) was calculated.
2. The average number of non-viable cells in each quadrant was also calculated.
3. Cell count was calculated using the following equation:
Total cells = average quadrant count x total volume (ml) x dilution factor x 104
The total number of cells/ml and the non-viable cells/ml were calculated. The viable cell number was
calculated as:
Viable cells = Total Cells – Non-viable cells
4. Percent viable cells were calculated as:
(Viable cells) / (Total cells)

Oxygen Consumption Calculations
1.
2.
3.
4.

Oxygen consumption rates were obtained via the Oxygraph Software. The oxygen consumption recording of interest
was loaded and the Get Rate option was selected from the tool bar.
The section of interest on the recording of interest was highlighted. The software calculated the average rate of
oxygen consumption for the selected part. Oxygen consumption rates were expressed in nmol of oxygen/ml of
buffer/minute.
Since the number of viable cells can change over the duration of the experiment, the rate of oxygen consumption
needed to be expressed in terms of the number of viable cells.
The following equation was used to express oxygen consumption in terms of the number of viable cells:
(Oxygen consumption rate)/(total cells x percent viable)

Results
Untreated
Rep 1
Rep 2
Rep 3
Mean
Stdev

Cell count (10^6) O2 Consumption O2 con per 10^6 cells
0.37
1.51
4.08
0.31
2.35
7.57
0.38
2.41
6.34
0.35
2.09
6.00
0.04
0.50
1.77

Figure 1. Oxygen consumption data for all 3 series of untreated cells.
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ACB Wakame
Bioferment
Advanced
Treated
Rep 1
Rep 2
Rep 3
Mean
Stdev

Cell count (10^6) O2 Consumption O2 con per 10^6 cells
0.42
3.03
7.21
0.35
3.05
8.73
0.35
2.68
7.65
0.37
2.92
7.86
0.04
0.21
0.78

Oxygen Consumption (nmol per 10^6 cells)

Figure 2. Oxygen consumption data for all 3 series of cell treated with ACB Wakame Bioferment Advanced.

Change in Baseline Oxygen Consumption
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00
Treatment
Untreated
Treated with ACB Wakame Bioferment Advanced
Figure 3. Mean results for oxygen consumption.

Discussion
The results demonstrate that ACB Wakame Bioferment Advanced is capable of increasing oxygen consumption by 31%.
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Objective
This assay procedure can be used to indicate the impact ACB Wakame Bioferment Advanced has on intracellular reactive
oxygen species (ROS) formation.

Summary of Test Method
Intracellular ROS formation can be measured through the use of 2’,7’-dichloro-dihydrofluorescein diacetate (DCF-DA). DCFDA is relatively non-fluorescent and can be loaded into cells. DCF-DA can freely enter into cultured cells, and once it is taken
up by the cells intracellular esterases will cleave off the diacetate portion of the molecule which traps the DCF within the cell.
After a period of time, the cells can be rinsed to remove any of the DCF-DA which has not been taken up by the cells. Once
loaded into the cells, DCF will react with intracellular ROS to become highly fluorescent.

Methods
Human Fibroblast Cell Culture
Human dermal fibroblasts were seeded into culture flasks and grown at 37±2°C and 5±1% CO2 using Fibroblast Growth
Medium (FGM). When a sufficient number of cells had been grown they were transferred to 96-well plates and cultured
overnight to allow the cells to adhere to the well plates. After the overnight incubation, the media will be changed to remove
any non-adherent cells and the remaining cells were cultured until confluent, with a media change every 48 to 72 hours as
needed.
DCF-DA Loading into Fibroblasts
A stock DCF-DA (10 mM) was prepared in DMSO and then diluted in PBS to a final concentration of 20 µM in PBS. Five wells in
the 96-well plate were designated for each treatment, and in three of these wells the culture media was replaced with 100 µl
of PBS supplemented with DCF-DA, while the media in the other two wells was replaced with PBS (these latter two wells will
serve as blanks). The well plate was then incubated for 30 minutes at 37°C. At the end of the incubation period the well plate
was rinsed once with 100 µl of fresh PBS. After the rinse was removed, 100 µl of FGM supplemented with the test material
was added to the respective wells and the plate was incubated for 1 hour.
Fluorescence Measurement
At 0, 1 hour the intracellular fluorescence was measured using a Fluoroskan Ascent Fluorometer. Measurements were made
on the underside of the 96-well plate to get direct measurements of the cells. The measurements were made using an
excitation wavelength of 485 nm and an emission wavelength of 518 nm.

Calculations
Fluorescence Measurements
For each treatment, the fluorescence measurements of the two wells which served as the blanks were averaged. This blank
was used to take into account any fluorescence in the cells and any fluorescence due to the test material itself. This average
blank value was then subtracted from the fluorescence measurement obtained in the three treatment wells loaded with DCFDA. Thus each corrected fluorescent measurement was an indication of the amount of ROS formation within the cell, and not
due to any background fluorescence.
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Results
The results for the ROS formation assay are presented in Tables 1 and 2 and Graph 1. The values are expressed as mean
corrected RFU (relative fluorescence units) ± standard deviation.

Treatment
Untreated
1% ACB Wakame Bioferment Advanced
0.5% ACB Wakame Bioferment Advanced
0.1% ACB Wakame Bioferment Advanced
10 ug/ml Ascorbic Acid
50 ug/ml Ascorbic Acid
100 ug/ml Ascorbic Acid
10 uM H2O2
150 uM H2O2
PBN Pretreat + H202
AA Pretreat + H2O2

RFU (Blank Corrected)
0.409 ± 0.025
0.239 ± 0.051
0.224 ± 0.068
0.337 ± 0.065
0.193 ± 0.086
0.298 ± 0.015
0.260 ± 0.041
0.340 ± 0.036
0.555 ± 0.092
0.593 ± 0.066
0.531 ± 0.055

Figure 1. Time 0 Hours

Treatment
Untreated
1% ACB Wakame Bioferment Advanced
0.5% ACB Wakame Bioferment Advanced
0.1% ACB Wakame Bioferment Advanced
10 ug/ml Ascorbic Acid
50 ug/ml Ascorbic Acid
100 ug/ml Ascorbic Acid
10 uM H2O2
150 uM H2O2
PBN Pretreat + H202
AA Pretreat + H2O2

RFU (Blank Corrected)
0.576 ± 0.079
0.411 ± 0.064
0.372 ± 0.059
0.436 ± 0.053
0.209 ± 0.031
0.331 ± 0.074
0.279 ± 0.060
0.423 ± 0.094
1.297 ± 0.198
1.165 ± 0.107
1.022 ± 0.065

Figure 2. Time 1 Hour
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Figure 3. ROS Formation

Discussion
In this study, dermal fibroblasts were loaded with DCF and then treated with various test materials for 1 hour. At 0 and 1 hour
intracellular fluorescence was measured to determine the amount of ROS formation associated with each test material. Over
the course of the incubation, treatment with ascorbic acid was observed to significantly reduce ROS formation while
treatment with H2O2 was observed to significantly increase ROS formation. Interestingly, treatment with ACB Wakame
Bioferment Advanced was observed to reduce ROS formation compared to the untreated control.
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Tradename: ACB Wakame Bioferment Advanced
Code: 20024
CAS #: N/A
Test Request Form #: 40
Lot #: 24351
Sponsor: Active Concepts, LLC; 107 Technology Drive Lincolnton, NC 28092
Study Director: Erica Segura
Principle Investigator: Meghan Darley

Test Performed:
Oxygen Radical Absorbance Capacity (ORAC)

Introduction
Reactive oxygen species (ROS) are generated by normal cellular processes, environmental stresses, and
UV irradiation. ROS are dangerous to cellular structures and functional molecules (i.e DNA, proteins, lipids)
as they act as strong oxidizing agents or free radicals. The oxygen radical absorbance capacity (ORAC)
assay is a standard method used to assess antioxidant capacity of physiological fluids, foods, beverages,
and natural products. The assay quantitatively measures a sample’s ability to quench free radicals that have
the potential to react with and damage cellular components.
Oxygen Radical Absorbance Capacity (ORAC) assay was conducted to assess the antioxidant capacity of
ACB Wakame Bioferment Advanced.

Assay Principle
This assay is based upon the effect of peroxyl radicals generated from the thermal decomposition of 2, 2’azobis-2-methyl-propanimidamide dihydrochloride (AAPH) on the signal intensity from the fluorescent probe,
fluorescein, in the presence of an oxygen radical absorbing substance. The degree of change is indicative
of the amount of radical damage and the presence of antioxidants results in an inhibition in the free radical
damage to the fluorescein. The antioxidant protection of the sample can be calculated by comparing it to a
set of known standards. Trolox®, a water soluble vitamin E analog, with known antioxidant capabilities is
used in this ORAC assay as the standard for measuring the antioxidant capacity of unknown substances.
ORAC values, expressed in µM of Trolox® equivalents (TE), are calculated using the area under the curves
(AUC) of the test product, Trolox®, and the control materials. Trolox equivalency is used as the benchmark
for antioxidant capacity of mixtures since it is difficult to measure individual components.
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Materials
A. Equipment:
B. Buffers:
C. Reagents:

D. Preparation:
E. Microtitre Plates:

Synergy H1 Microplate reader (BioTek Instuments, Winooski, VT); Gen5
software (BioTek Instuments, Winooski, VT); Pipettes
75mM Potassium Phosphate (pH 7.4); Deionized H2O
2,2′-Azobis(2-methylpropionamidine) dihydrochloride (AAPH) (153mM);
6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid (Trolox®);
Fluorescein Sodium Salt (4nM)
Pre-heat (37°C) Synergy H1 Microplate reader; Prepare Trolox®
standards, sample dilutions, fluorescein solution, and AAPH.
Corning 96 Well Black Side/Clear Bottom Microplates

Methods
Solutions of ACB Wakame Bioferment Advanced and Trolox® (positive control) were prepared in 75mM
potassium phosphate buffer. Materials were prepared at three different concentrations/dilutions. Trolox® was
used as a reference for antioxidant capacity and prepared at a concentrations ranging from 12.5µM to 200µM
in 75mM potassium phosphate buffer.
For the ORAC assay, 25µL of test material and Trolox® were combined with 150µL of fluorescein in 75mM
potassium phosphate buffer and incubated in the Synergy HT Microplate reader at 37˚C for 30 minutes. At
the end of the incubation period, 25µL of AAPH were pipetted into each well. Fluorescent measurements
were then taken every 2 minutes for approximately 2 hours at an excitation wavelength of 485nm and an
emissions wavelength of 520nm.
The AUC and Net AUC values of the standards and samples were determined using Gen5 2.0 Data Reduction
Software using the below equations:

𝐴𝑈𝐶 = 0.5 +

𝑅2 𝑅3 𝑅4
𝑅𝑛
+
+
+⋯+
→ 𝑊ℎ𝑒𝑟𝑒 𝑅 𝑖𝑠 𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑐𝑒 𝑟𝑒𝑎𝑑𝑖𝑛𝑔
𝑅1 𝑅1 𝑅1
𝑅1

𝑁𝑒𝑡 𝐴𝑈𝐶 = 𝐴𝑈𝐶𝑠𝑎𝑚𝑝𝑙𝑒 − 𝐴𝑈𝐶𝑏𝑙𝑎𝑛𝑘
The standard curve was obtained by plotting the Net AUC of different Trolox® concentrations against their
concentration. ORAC values of samples were then calculated automatically using the Gen5 software to
interpolate the sample’s Net AUC values against the Trolox® standard curve. ORAC measurements for the
test material were expressed in micro moles Trolox® equivalents (µMTE), where 1 ORAC unit is equal to 1
µMTE.
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Results
ACB Wakame Bioferment Advanced showed potent antioxidant activity at a 0.1%% concentration.

Antioxidant Capacity (µMTE)

20024 ACB Wakame Bioferment
Advanced
128

140
120

102

100
80
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60
40
9

20
0
100µM Trolox

12.5µM Trolox

0.1% 20024
Wakame
Bioferment
Advanced

0.05% 20024
Wakame
Bioferment
Advanced

Figure 1: Antioxidant capacities

Discussion
As shown in figure 1, ACB Wakame Bioferment Advanced exhibited potent antioxidant activity comparable
to 100µM Trolox®. The antioxidant capacity of ACB Wakame Bioferment Advanced increased as the
concentration increased, as a result we can assure that its ability to minimize oxidative stress is dose
dependant.
ACB Wakame Bioferment Advanced was designed to be an anti-aging product, however with the present
study we can confirm that this unique ingredient is not only capable of providing functional benefits but it is
also capable of providing potent antioxidant benefits when added to cosmetic applications.
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Objective
This assay procedure can be used to indicate the impact ACB Wakame Bioferment Advanced has on intracellular Nitric
Oxide (NO) formation.

Summary of Test Method
Intracellular NO formation can be measured through the use of 2',7'-dichloro-dihydrofluorescein diacetate (DAF-2DA). DAF2DA is relatively non-fluorescent and can be loaded into cells. DAF-2DA can freely enter into cultured cells, and once it is
taken up by the cells intracellular esterases will cleave off the diacetate portion of the molecule which traps the DAF-2DA
within the cell. After a period of time, the cells can be rinsed to remove any of the DAF-2DA which has not been taken up by
the cells. Once loaded into the cells, DAF-2DA will react with intracellular NO to become highly fluorescent.

Materials and Methods
Human Fibroblast Cell Culture
Human dermal fibroblasts were seeded into culture flasks and grown at 37±2°C and 5±1% CO2 using Fibroblast Growth
Medium (FGM). When a sufficient number of cells had been grown they were transferred to 96-well plates and cultured
overnight to allow the cells to adhere to the well plates. After the overnight incubation, the media will be changed to remove
any non-adherent cells and the remaining cells were cultured until confluent, with a media change every 48 to 72 hours as
needed.
DAF-2DA Loading into Fibroblasts
A stock DAF-2DA (10 mM) was prepared in DMSO and then diluted in PBS to a final concentration of 20 µM in PBS. Five wells
in the 96-well plate were designated for each treatment, and in three of these wells the culture media was replaced with 100
µl of PBS supplemented with DCF-DA, while the media in the other two wells was replaced with PBS (these latter two wells
will serve as blanks). The well plate was then incubated for 30 minutes at 37°C. At the end of the incubation period the well
plate was rinsed once with 100 µl of fresh PBS. After the rinse was removed, 100 µl of FGM supplemented with the test
material was added to the respective wells and the plate was incubated for 6 hours.
Fluorescence Measurement
At 0, 1 and 6 hours the intracellular fluorescence was measured using a Fluoroskan Ascent Fluorometer. Measurements were
made on the underside of the 96-well plate to get direct measurements of the cells. The measurements were made using an
excitation wavelength of 485 nm and an emission wavelength of 518 nm.

Calculations
Fluorescence Measurements
For each treatment, the fluorescence measurements of the two wells which served as the blanks were averaged. This blank
was used to take into account any fluorescence in the cells and any fluorescence due to the test material itself. This average
blank value was then subtracted from the fluorescence measurement obtained in the three treatment wells loaded with DAFInformation contained in this technical literature is believed to be accurate and is offered in good faith for the benefit of the customer. The company, however, cannot assume any liability or risk
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2DA. Thus each corrected fluorescent measurement was an indication of the amount of NO formation within the cell, and not
due to any background fluorescence.

Results
The results for the NO formation assay are presented in Tables 1 through 3 and Graph 1. The values are expressed as mean
corrected RFU (relative fluorescence units) ± standard deviation.

Treatment
Untreated
1% ACB Wakame Bioferment Advanced
0.5% ACB Wakame Bioferment Advanced
0.1% ACB Wakame Bioferment Advanced
10 ug/ml Ascorbic Acid
50 ug/ml Ascorbic Acid
100 ug/ml Ascorbic Acid
10 uM H2O2
150 uM H2O2
PBN Pretreat + H202
AA Pretreat + H2O2

RFU (Blank Corrected)
1.308 ± 0.040
1.454 ± 0.012
1.462 ± 0.009
1.354 ± 0.019
1.362 ± 0.016
1.433 ± 0.035
1.369 ± 0.039
1.357 ± 0.043
1.308 ± 0.040
1.454 ± 0.012
1.462 ± 0.009

Figure 1. Time 0 Hours

Treatment
Untreated
1% ACB Wakame Bioferment Advanced
0.5% ACB Wakame Bioferment Advanced
0.1% ACB Wakame Bioferment Advanced
10 ug/ml Ascorbic Acid
50 ug/ml Ascorbic Acid
100 ug/ml Ascorbic Acid
10 uM H2O2
150 uM H2O2
PBN Pretreat + H202
AA Pretreat + H2O2

RFU (Blank Corrected)
0.027 ± 0.010
0.004 ± 0.020
0.001 ± 0.003
0.027 ± 0.005
0.018 ± 0.027
0.029 ± 0.033
0.021 ± 0.004
0.024 ± 0.033
0.027 ± 0.010
0.004 ± 0.020
0.001 ± 0.003

Figure 2. Time 1 Hour
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Treatment
Untreated
1% ACB Wakame Bioferment Advanced
0.5% ACB Wakame Bioferment Advanced
0.1% ACB Wakame Bioferment Advanced
10 ug/ml Ascorbic Acid
50 ug/ml Ascorbic Acid
100 ug/ml Ascorbic Acid
10 uM H2O2
150 uM H2O2
PBN Pretreat + H202
AA Pretreat + H2O2

RFU (Blank Corrected)
0.038 ± 0.012
0.015 ± 0.013
0.007 ± 0.012
0.017 ± 0.023
-0.007 ± 0.021
0.010 ± 0.036
0.023 ± 0.022
0.057 ± 0.075
0.038 ± 0.012
0.015 ± 0.013
0.007 ± 0.012

Figure 3. Time 6 Hours
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Figure 4. Change in RFU

Discussion
In this study, dermal fibroblasts were loaded with DAF-2DA and then treated with various test materials for 6 hours. At 0, 1
and 6 hours intracellular fluorescence was measured to determine the amount of NO formation associated with each test
material. Over the course of the incubation, treatment with ascorbic acid was observed to significantly reduce NO formation
while treatment with H2O2 was observed to significantly increase NO formation. Interestingly, treatment with ACB Wakame
Bioferment Advanced was observed to reduce NO formation when compared to the untreated control.
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Objective
A fibroblast cell culture model was used to assess the ability of ACB Wakame Bioferment Advanced to exert an effect on
collagen synthesis.

Summary of Test Method
Fibroblasts are the main source of the extracellular matrix peptides, including the structural proteins, collagen and elastin.
Procollagen is a large peptide synthesized by fibroblasts in the dermal layer of the skin and is the precursor for collagen. As
the peptide is processed to form a mature collagen protein, the propeptide portion is cleaved off (type I C-peptide). Both the
mature collagen protein and the type I C-peptide fragment are then released into the extracellular environment. As collagen
is synthesized, the type I C-peptide fragment accumulates into the tissue culture medium. Since there is a 1:1 stoichiometric
ratio between the two parts of the procollagen peptide, assaying for type I C-peptide reflects the amount of collagen
synthesized. Type 1 C-peptide was assayed via an ELISA based method.

Procollagen Assay
A series of type I C-peptide standards were prepared ranging from 0 ng/ml to 640 ng/ml. Next, an ELISA microplate was
prepared by removing any unneeded strips from the plate frame followed by the addition of 100 µl of peroxidase-labeled anti
procollagen type I-C peptide to each well used in the assay. Twenty (20) µl of either sample (collected tissue culture media)
or standard were then added to appropriate wells and the microplate was covered and allowed to incubate for 3 ± 0.25 hours
at 37°C. After the incubation, the wells were aspirated and washed three times with 400 µl of wash buffer. After the last wash
was removed 100 µl of peroxidase substrate solution (hydrogen peroxide + tetramethylbenzidine as a chromagen) was
added to each well and the plate was incubated for 15 ± 5 minutes at room temperature. After the incubation, 100 µl of stop
solution (1 N sulfuric acid) was added to each well and the plate was read using a microplate reader at 450 nm.

Calculations
Procollagen Concentration
To quantify the amount procollagen present, a standard curve was generated using known concentrations of procollagen
type 1-C peptide. A linear regression was then performed to establish the line that best fits these data points. Mean
absorbance values for the test materials and untreated samples were then used to estimate the amount of procollagen type
1-C peptide present in each sample.

Results
Treatment
Mean
1% Magnesium Ascorbyl Phosphate
2574
0.5% Magnesium Ascorbyl Phosphate
2264
1% ACB Wakame Bioferment Advanced
2810
0.5% ACB Wakame Bioferment Advanced 2727
4 mM Sodium Butyrate
1706
Untreated
1279

Stdev
137
243
47
222
179
143

Figure 1. Mean procollagen concentrations following treatment.
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Figure 2. Comparison of the effects on procollagen levels following treatment.

Discussion
The ELISA indicates that ACB Wakame Bioferment Advanced is capable of increasing the expression of
procollagen type 1-C peptide in the fibroblast cell culture model. ACB Wakame Bioferment Advanced was
shown to be comparable to Magnesium Ascorbyl Phosphate in increasing the synthesis of Collagen Type 1. These
findings suggest that ACB Wakame Bioferment Advanced is useful in cosmetic preparations to stimulate
collagen type 1 production in situ.
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Purpose
Collagen I is a major component of the dermis and provides structural support and elasticity to the skin. In vitro testing was
performed to determine if ACB Wakame Bioferment Advanced is capable of inducing collagen I synthesis. Three varying
concentrations of ACB Wakame Bioferment were compared to positive and negative controls, the results were determined
via an ELISA assay. These findings indicate that ACB Wakame Bioferment Advanced is capable of increasing collagen I
synthesis in a dose dependent manor.

Summary of Test Method
Human fibroblasts were grown to confluence in LongTM EGF (animal free fibroblast medium) and inoculated at a
concentration of approximately 6,000 cells per dish. The fibroblasts were incubated in a humid atmosphere containing 5%
CO2 at 37 ± 2˚C for 24 hours. These cells were removed and washed 3 times before being placed in starvation medium
supplemented with ACB Wakame Bioferment Advanced at concentrations of 1, 2 and 4%. Samples were compared to
negative and positive controls which consisted of fibroblasts cultured in starvation medium and Dulbecco’s Modified Eagle’s
Medium (DMEM) with LongTM EGF respectively. After 48 hours collagen I levels were determined by immunolabeling with
primary and secondary antibodies (murine anti-collagen I monoclonal antibody and murine anti-IgG antibody) in a
peroxidase/TMB substrate (3,3’,5,5’-tetramethylbenzidine) visualization system.

Results
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Figure 1. Comparison for percent increase in collagen I synthesis.

Discussion
The above findings indicate that ACB Wakame Bioferment Advanced is capable of increasing collagen I synthesis compared
to both the positive and negative controls. Fibroblasts treated with ACB Wakame Bioferment Advanced increased collagen
I synthesis by 58%, 108% and 168% respectively. As anticipated the rate of increase for collagen synthesis using ACB
Wakame Bioferment Advanced appears to be dose dependent.
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ACB Wakame Bioferment Advanced
Code Number: 20024
INCI Name: Undaria Pinnatifida Cell
Culture Extract
INCI Status: Conforms
REACH Status: Compliant
CAS Number: N/A
EINCS Number: N/A

wakame cells
Detoxify mitrochondira

powerful
Antioxidant
nutrients
+ moisture
+ anti-aging
Collagen find a Solution! Oxygen

cellular longevity

INTRODUCTION

Cell extracts are commonly known to stimulate collagen synthesis and promote wound
healing. The application of specific stressors has been shown to increase the activity
of said extracts. By novel modification of the growth media and environment, we are
able to produce a wakame bioferment that enhances the production of extracellular
proteins while also increasing the efficiency of cellular respiration. In essence, these
extracts deliver a two-pronged anti-aging approach: Increased collagen to fight aging
caused by the degradation of structural proteins and concurrent reductions in ROS
generation and mitochondrial stress.
We used a DNA microarray to create a comprehensive picture of how fibroblasts
respond to ACB Wakame Bioferment Advanced by measuring changes in the
expression of tens of thousands of genes. Cells regulate gene expression to control
their structure and function resulting in an increase or decrease in the amount of the
cells’ protein templates: mRNA. Fibroblasts treated with our cellular extract have
differing levels of some mRNA when compared against untreated controls.

RESULTS

Given cell extracts’ reputation for efficacy, it is not surprising that roughly 2,000 genes
were up-regulated and 5,000 genes down-regulated by more than the 30% limit used
in this study. While many have no known role in fibroblasts or skin, the list of upregulated collagens and keratins is shown in Table I. Appendix 1 has a list of additional
structural proteins up-regulated by treatment with this extract. These remarkably
comprehensive lists indicate ACB Wakame Bioferment Advanced combats the loss
of strength, resiliency and function associated with aged skin1.
A significant number of genes are up-regulated to support the synthesis of these
structural proteins. For example, genes for roughly seventy ribosomal proteins, thirty
members of the solute carrier family, and fourteen protein chaperones are stimulated
by the cell extract.
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Figure 1. Genes up-regulated in treated fibroblasts
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To aid in the analysis, the lists of up- and down-regulated genes were run through the DAVID software available
on the internet. DAVID is an acronym for Database for Annotation, Visualization, and Integrated Discovery. One of
the software’s many features is a database collection of diagrams representing molecular interaction networks:
KEGG, which is short for Kyoto Encyclopedia of Genes and Genomes. Two up-regulated KEGG pathways are
particularly significant: Ribosome and Oxidative Phosphorylation. Ribosomes are the subcellular complexes
where proteins are synthesized from amino acids. It is no surprise that this pathway is highlighted by a wellrecognized treatment for wound healing. Oxidative phosphorylation, depicted in Figure 2, is the metabolic
pathway that produces ATP and occurs within mitochondria. In this diagram, genes represented by the boxes
1.6.5.3, 1.6.99.3, 1.10.2.2, 1.9.3.1, and 3.6.3.14 are up-regulated. Appendix 2 has the complete list of up-regulated
genes associated with mitochondria, oxidative phosphorylation, and metabolism.
Studies performed on aged fibroblasts show a decline in oxidative phosphorylation as a result of reduced
mitochondrial protein synthesis, respiration, and oxidative leaks2. Further, a study of gene expression in aged
muscle tissue in mice found signs of decreased metabolism and mitochondri al function. The study also found
caloric restriction to increase both protein and energy metabolism3. There is some overlap between the
transcriptional changes induced by caloric restriction and ACB Wakame Bioferment Advanced on a global
level. The free-radical theory of aging was developed from observations of cellular damage caused by free
radicals4,5,6. The mitochondrial theory of aging is a further refinement suggesting that degraded mitochondrial
DNA, proteins, and lipids trigger a cycle of additional ROS and disfunction6,7. Caloric restriction, shown to
increase lifespan, tightly couples mitochondrial respiration to energy production reducing oxidative leaks5. By
up-regulating the oxidative phosphorylation pathway, ACB Wakame Bioferment Advanced helps combat
damage done by reactive oxygen species over time thus reducing an underlying cause of cellular damage, and
perhaps even aging itself.
The two top KEGG pathways highlighted in the list of down-regulated genes are DNA Polymerase and Cell Cycle.
Cell proliferation is slowed as the fibroblasts increase their synthesis of structural proteins and enhance energy
production.

Figure 2. Oxidative phosphorylation to produce ATP in mitochondria.

CONCLUSION

The DNA micro-array data coupled with studies demonstrating concurrent increase in cellular respiration with
a reduction in both overall ROS as well as specific reduction in NO generation point to a intriguing potential for
the next generation of anti-aging ingredients. Adding cellular level control of mitochondrial activity to the wellknown benefits of yeast ferments will clearly address the most current ant-aging concerns while maintaining
the confidence of a market proven raw material.
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APPENDIX
UP-REGULATED GENES FOR STRUCTURAL PROTEINS

Adherens junction associated protein 1
Basal cell adhesion molecule
Catenin, alpha 1
Catenin, beta interacting protein 1 Caveolin 1 Claudin 8 Claudin 11
Claudin 15
Corneodesmosin
Cornifelin
Fibronectin 1
Fibronectin type III
Involucrin
Keratin-associated protein 1-5
Keratin-associated protein 2-4
Keratin-associated protein 4-14
Keratin-associated protein 5-9
Laminin, beta
Laminin, gamma 1
Late cornified envelope 1A
Late cornified envelope 1C
Late cornified envelope 1D
Late cornified envelope 2D
Late cornified envelope 3D
Late cornified envelope 3E
Late cornified envelope 4A
Late cornified envelope 5A
Late cornified envelope-like proline rich 1
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ACB Wakame Bioferment Advanced
APPENDIX II
UP-REGULATED OXIDATIVE PHOSPHORYLATION &
MITROCHONDRIAL GENES

ATP-binding cassette, sub-family A
ATP-binding cassette, sub-family B
ATP-binding cassette, sub-family C
Acyl-Coenzyme A dehydrogenase family, member 10
Acyl-Coenzyme A dehydrogenase, very long chain
ATP-citrate lyase
Acyl-CoA synthetase long chain family member 1
ATPase, Na+/K+ transporting, beta 3 polypeptide
ATPase, Ca++ transporting
ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1
ATP synthase, H+ transporting, mitochondrial F1 complex, beta polypeptide
ATP synthase, H+ transporting, mitochondrial F1 complex, epsilon
subunit
ATP synthase, H+ transporting, mitochondrial F0 complex, subunit B1
ATP synthase, H+ transporting, mitochondrial F0 complex, subunit C3
ATP synthase, H+ transporting, mitochondrial F0 complex, subunit E
ATP synthase, H+ transporting, mitochondrial F0 complex, subunit F2
ATPase, H+ transporting, lysosomal accessory protein 1
ATPase, H+ transporting, lysosomal 16kDa
ATPase, H+ transporting, lysosomal 38kDa
ATPase, H+ transporting, lysosomal 31kDa
ATPase, Class 1, type 8B, member 2
ATP synthase mitochondrial F1 complex assembly factor 2
BCL2-like 1
Carbonic anhydrase VB, mitochondrial
Creatine kinase, mitochondrial 1B
Cytochrome c oxidase subunit 1
Cytochrome c oxidase subunit IV
Cytochrome c oxidase subunit Va
Cytochrome c oxidase subunit VIa
Cytochrome c oxidase subunit VIc
Cytochrome c oxidase subunit VIIa
Cytochrome c oxidase subunit VIIc
Cytochrome c oxidase subunit 8A
Cytochrome b5 reductase 3
Cytochrome b, ascorbate dependent 3
Cytochrome c-1
Cytochrome P450, family 26, subfamily A, polypeptide 1
Cytochrome P450, family 46, subfamily A, polypeptide 1
Cytochrome P450, family 2, subfamily E, polypeptide 2 homolog
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APPENDIX II
UP-REGULATED OXIDATIVE PHOSPHORYLATION &
MITROCHONDRIAL GENES

GrpE-like 2, mitochondrial
Mitochondrial carrier homolog 1
Mitochondrial protein 18 kDa
Mitochondrial ribosomal protein L9
Mitochondrial ribosomal protein S15
Mitochondrial ribosomal protein S24
Mitochondrial ribosomal protein S34
Mitochondrial ribosomal protein S7
NADH-ubiquinone oxidoreductase chain 2
NADH-ubiquinone oxidoreductase chain 3
NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 1
NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 3
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 11
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 2
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 4
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 7
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 8
NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 9
NADH dehydrogenase (ubiquinone) 1, subcomplex unknown, 1
NADH dehydrogenase (ubiquinone) 1, subcomplex unknown, 2
NADH dehydrogenase (ubiquinone) FE-S protein 5
NAD(P)H dehydrogenase, quinone 1
5’,3’-nucleotidase, mitochondrial
Ornithine aminotransferase
Oxidase (cytochrome c) assembly 1-like
Proline dehydrogenase (oxidase) 1
Peptidyl-tRNA hydrolase 2
Superoxide dismutase 2, mitochondrial
Uncoupling protein 1
Ubiquinol-cytochrome c reductase binding protein
Ubiquinol-cytochrome c reductase hinge protein
Ubiquinol-cytochrome c reductase, complex III subunit VII

Active Concepts LLC • Lincolnton, USA • www.activeconceptsllc.com • Tel +1 704-276-7100 • info@activeconceptsllc.com
Active Concepts, America Latina
Monterrey, N.L. Mexico
www. activeconceptsal.com
Office: +52 (81) 1971 9846
info@activeconceptsal.com

Active Concepts S.r.l.
Milano ITALY
www.activeconcepts.it
Tel +39 02 90360719
info@activeconcepts.it

Active Concepts LLC, Asia
Kaohsiung, Taiwan
www.activeconceptsllc.com
Tel + 886 73599900
josephyeh@activeconceptsllc.com

Information contained in this technical literature is believed to be accurate and is offered in good faith for the benefit of the customer. The company, however, cannot assume any liability or risk involved in the use of its chemical products since the conditions of use are
beyond our control. Statements concerning the possible use of our products are not intended as recommendations to use our products in the infringement of any patent. We make no warranty of any kind, expressed or implied, other than that the material conforms to
the applicable standard specification. Freedom from patent infringement is not implied. All information is for investigative purposes only.

page 5/5

Moisturization/Hydration Assay
info@activeconceptsllc.com • Phone: +1-704-276-7100 • Fax: +1-704-276-7101

Tradename: ACB Wakame Bioferment Advanced
Code: 20024
CAS #: N/A
Test Request Form #: 970
Lot #: 38207
Sponsor: Active Concepts, LLC; 107 Technology Drive Lincolnton, NC 28092
Study Director: Erica Segura
Principle Investigator: Meghan Darley

Test Performed:
Moisturization/ Hydration Assay

Introduction
An in-vivo study was conducted over a period of three weeks to evaluate the moisturization benefits of ACB
Wakame Bioferment Advanced. 10 M/F subjects between the ages of 23-45 participated in the study.
Results indicate that this material is capable of significantly increasing moisturization compared to the
control.
The Moisturizaiton Assay was conducted to assess the moisturizing ability of ACB Wakame Bioferment
Advanced.

Materials
A. Equipment: DermaLab Skin Combo (Hydration/ Moisture Pin Probe)

Methods
The moisture module provides information about the skin’s hydration by measuring the conducting properties
of the upper skin layers when subjected to an alternating voltage. The method is referred to as a conductance
measurement and the output is presented in the unit of uSiemens (uS). A moisture pin probe is the tool used
to gather hydration values.
10 volunteers M/F between the ages of 23 and 45 and who were known to be free of any skin pathologies
participated in this study. A Dermalab Corneometer was used to measure the moisture levels on the subject’s
volar forearms. The Corneometer is an instrument that measures the amount of water within the skin. The
presence of moisture in the skin improves conductance therefore results in higher readings than dry skin.
Therefore the higher the levels of moisture, the higher the readings from the Corneometer will be. Baseline
moisturization readings were taken on day one of the study.
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Following initial measurements, all subjects were asked to apply 2 mg of each test material on their volar
forearms. Measurements were taken immediately after application of test materials and then weekly for 3
weeks. The test material consisted of 2.0% ACB Wakame Bioferment Advanced in a base lotion.
For added perspective, measurements of an untreated test site and a site treated with a base lotion (Cetaphil
Moisturizing for All Skin Types) were recorded.

Results
ACB Wakame Bioferment Advanced showed very high moisturizing capabilities at a 2.0% concentration.
Please note, each value is an average of three consecutive readings per test site.
Moisturization
Experimental
Panelist 1 Base Lotion
Untreated
Experimental
Panelist 2 Base Lotion
Untreated
Experimental
Panelist 3 Base Lotion
Untreated
Experimental
Panelist 4 Base Lotion
Untreated
Experimental
Panelist 5 Base Lotion
Untreated
Experimental
Panelist 6 Base Lotion
Untreated
Experimental
Panelist 7 Base Lotion
Untreated
Experimental
Panelist 8 Base Lotion
Untreated
Experimental
Panelist 9 Base Lotion
Untreated
Experimental
Panelist 10 Base Lotion
Untreated
Number of Panelists

T=0
T = 24 Hours T = 1 Week T = 2 Weeks T = 3 Weeks T = 4 Weeks T = -24 Hours T = -1 Week T = -2 Weeks
102
155
232
260
288
295
201
192
100
60
122
150
165
179
182
115
110
51
92
96
133
137
140
142
175
144
83
61
97
123
164
178
192
145
122
98
153
220
275
282
284
290
215
108
93
58
185
192
195
200
215
110
47
48
107
133
155
182
201
241
211
155
89
64
185
192
198
206
220
205
92
78
119
170
184
192
195
200
153
111
65
73
165
188
225
257
288
245
146
92
73
115
174
238
245
247
105
100
114
75
102
115
121
132
138
112
98
62
79
182
216
251
258
269
245
100
91
62
95
150
188
215
235
222
78
90
86
80
95
112
133
138
141
81
63
121
132
155
201
215
236
185
116
98
83
175
180
196
198
201
126
100
96
85
136
145
156
165
170
100
89
88
97
182
235
260
265
281
155
128
101
100
201
245
267
275
280
245
119
88
77
102
132
145
149
152
98
83
71
115
135
145
178
216
235
175
110
94
121
188
220
245
260
268
195
87
102
107
138
167
201
210
215
126
87
77
90
198
232
245
260
275
145
93
90
84
135
185
201
205
215
162
68
68
93
122
145
152
164
170
95
83
75
105
188
245
262
288
295
188
175
124
152
165
177
195
201
210
265
105
110
95
112
165
167
169
133
148
136
120
10
10
10
10
10
10
10
10
10

Chart 1. Panelist Moisturization Measurements
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Averages
2.0% ACB Wakame
Bioferment Advanced
in Base Lotion
Base Lotion
Untreated

T = 24
Hours

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

T = -24
Hours

T = -1
Week

156.7

192.6

222.8

242.6

260.7

189.5

133.7

160.1
124.3

194.8
147.3

217.5
157.8

226.8
165.7

234.8
167.3

185.5
125.8

96.7
95.9

Chart 2. Average Moisture Increase and Regression Scores of Individual Test Sites

Percent (%) Change
Base Lotion vs.
Untreated
2.0% ACB Wakame
Bioferment Advanced+
Base Lotion vs.
Untreated
2.0% ACB Wakame
Bioferment in Base
Lotion vs. Base Lotion

T = 24
Hours

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

T = -24
Hours

T = -1
Week

28.8

32.2

37.8

36.9

40.3

47.5

0.83

26.1

30.8

41.2

46.4

55.8

50.6

39.4

-2.1

-1.1

2.4

7.0

11.0

2.1

38.3

Chart 3. Comparative Moisture Increase and Regression Scores Between Individual Test Sites

Moisturization
Average Moisture Readings

Moisturization (µSiemens)

300
2.0% ACB Wakame
Bioferment Advanced in Base
Lotion

250
200

Base Lotion

150
100

Untreated
50
0
T = 24
Hours

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

Figure 1. Average increase in moisturization per test site
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Moisturization
Percent (%) Difference Between Test Sites

65

Percent (%) Difference

55
Base Lotion vs. Untreated

45
35

2.0% ACB Wakame
Bioferment Advanced in
Base Lotion

25

2.0% ACB Wakame
Bioferment Advanced in
Base Lotion

15
5
-5

T = 24
Hours

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

Figure 2. Percent difference in moisturization between two test sites over four weeks

Moisture Regression
Experimental Treatment vs. Untreated
Percent (%) Difference

60
50
40
2.0% ACB Wakame
Bioferment Advanced
in Base Lotion

30
20
10
0
T = 24 T = 1 T = 2 T = 3 T = 4 T = -24 T = -1
Hours Week Weeks Weeks Weeks Hours Week

Figure 3. Regression in skin moisturization after application of experimental material ceased
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Discussion
As evidenced in a 4 week efficacy study of ACB Wakame Bioferment Advanced on skin, moisture levels
were improved by 26.1% after 24 hours and by 55.8% after 4 weeks when compared to the untreated control.
Comparisons of the base lotion to the Experimental Lotion containing 2.0% ACB Wakame Bioferment
Advanced demonstrate the experimental material moisturized the skin -2.1% better after 24 hours. After four
weeks the base lotion containing 2.0% ACB Wakame Bioferment Advanced moisturized skin 11.0% better
than the base lotion alone. Results indicate that ACB Wakame Bioferment Advanced is capable of
increasing moisturization when compared to both the untreated control as well as the base lotion.
Furthermore, when examining the moisture levels on the skin after application of test materials stopped, it was
determined that ACB Wakame Bioferment Advanced is capable of sustaining increased skin moisturization
when compared to the skin site that remained untreated through the duration of the study. After 24 hours, the
site testing 2.0% ACB Wakame Bioferment Advanced + Base Lotion was approximately 50.6 % more
moisturized than the site which did not receive treatment. After one week, the experimental test site was still
yielding moisturization results that were 39.4% higher than the untreated site. Additionally, in comparison to
the site tested with the base lotion alone, the site treated with 2.0% ACB Wakame Bioferment Advanced +
Base Lotion moisturized the skin 2.1% better after 24 hours and was still 38.3% more effective in moisturizing
the skin when reading were taken one week after the applications of both test materials ceased.
ACB Wakame Bioferment Advanced was designed to provide moisturizating benefits, however with the
present study we can confirm that this succulent botanical ingredient is not only capable of providing
protective benefits but also ideal for moisturizing and skin hydrating personal care applications.
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Tradename: ACB Wakame Bioferment Advanced
Code: 20024
CAS #: N/A
Test Request Form #: 970
Lot #: 38207
Sponsor: Active Concepts, LLC; 107 Technology Drive Lincolnton, NC 28092
Study Director: Erica Segura
Principle Investigator: Meghan Darley
Test Performed:
High Resolution Ultrasound Skin-Imaging Assay

Introduction
An in-vivo study was conducted over a period of four weeks to evaluate the effect on skin density of ACB
Wakame Bioferment Advanced. 10 M/F subjects between the ages of 23-45 participated in the study.
Results indicate that this material is capable of significantly improving skin density compared to the control.

Materials
Equipment: DermaLab Skin Combo (Ultrasound Probe)
Ultrasound skin imaging is based on measuring the acoustic response after an acoustic pulse is sent into the
skin. The energy of the acoustic pulse is low and will not affect the skin in any way. When the acoustic pulse is
emitted and hits different areas of the skin, part of the pulse will be reflected and part will be transmitted
further into the skin. The reflected signal travels back and is picked up by the ultrasound transducer. After
processing the signal, a cross-sectional image appears on the screen. This image represents an intensity, or
amplitude, analysis of the signals.
The intensity of the signals that are received refer to a color scale. Dark colors represent areas of the skin with
low reflection. This means that there are no changes or very small changes in density between the structures
in the skin. Bright colors represent areas with strong reflections, signifying substantial changes in density
between structure.
Following initial measurements, all subjects were asked to apply 2 mg of each test material on their volar
forearms. Measurements were taken immediately after application of test materials and then weekly for four
weeks. The test material consisted of 2% ACB Wakame Bioferment Advanced in a base lotion.
For added perspective, measurements of an untreated test site and a site treated with a base lotion (Cetaphil
Moisturizing for All Skin Types) were recorded.
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Results
ACB Wakame Bioferment Advanced showed improvements in skin density at a 2.0% concentration. Please
note that each value is an average of three consecutive readings per test site.

Averages
Experimental (2.0% ACB
Wakame Bioferment
Advanced) in
Base Lotion
Base Lotion Control
Untreated Control

T=0

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

56

59.7

63.3

64.7

66.6

58.7
52.1

60.9
51.3

61.5
52

61.5
53.5

61.2
53.3

Chart 1. Average Increase in Skin Density per Individual Test Site

Percent (%) Change
Experimental (2.0% ACB
Wakame Bioferment Advanced)
vs.
Untreated Control
Experimental (2.0% ACB
Wakame Bioferment Advanced)
vs. Base Lotion

T=0

T=1
Week

T=2
Weeks

T=3
Weeks

T=4
Weeks

7.49%

16.37%

21.73%

20.93%

24.95%

-4.60%

-1.97%

2.93%

5.20%

8.82%

Chart 2. Comparison of Skin Density Changes between Two Test Sites
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Increase in Skin Density
70

Percent (%) Increase

60
50

Experimental (2.0% ACB
Wakame Bioferment
Advanced) in Base Lotion

40

Base Lotion

30
20

Untreated Control

10
0
T=0

T = 1 Week

T = 2 Weeks

T = 3 Weeks

T = 4 Weeks

Graph 1. Average Increase in Skin Density per Individual Test Site

Skin Density Comparison Overtime
30.00%
25.00%

Percent (%) Difference

20.00%
Experimental vs.
Untreated Control

15.00%
10.00%

Experimental vs.
Base Lotion

5.00%
0.00%
T=0

T = 1 Week

T = 2 Weeks

T = 3 Weeks

T = 4 Weeks

-5.00%
-10.00%

Graph 2. Comparison of Skin Density Changes between Two Test Sites
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Discussion
As evidenced in a four-week efficacy study of ACB Wakame Bioferment Advanced on skin, skin density was
improved by 16.37% after one week and by 24.95% after four weeks when compared to the untreated control.
When compared to the base cream ACB Wakame Bioferment Advanced improved skin density during each
week of the trial, working 2.93% better than the base lotion after two weeks and 8.82% better than the base
lotion after four weeks. Results indicate that ACB Wakame Bioferment Advanced is capable of improving
skin density when compared to both the untreated control as well as the base lotion.
ACB Wakame Bioferment Advanced has a strong positive effect on skin’s density when used at
recommended use levels.
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