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ACB Bio-Chelate 5 PF
Efficacy Data

Code: 20339PF

INCI Name: Water & Saccharomyces/Zinc Ferment & Saccharomyces/Copper Ferment &
Saccharomyces/Magnesium Ferment & Saccharomyces/Iron Ferment & Saccharomyces/Silicon
Ferment

CAS #: 7732-18-5 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2

EINECS #: 231-791-2 & 232-387-9 & 232-387-9 & 232-387-9 & 232-387-9 & 232-387-9

Type of Study Results
Analysis of the treated fibers by SEM demonstrated that ACB Bio-Chelate
Hair Smoothing 5 PF smoothed of the hair cuticle, without surface buildup of the treatment
product.

ACB Bio-Chelate 5 PF improved skin density by 11.02%, after 24 hours
and by 13.54% after 4 weeks when compared to the untreated control.

High Resolution Skin-Imaging Assay  When compared to the base cream ACB Bio-Chelate 5 PF improved skin
density by 14.48% after 24 hours and after 4 weeks ACB Bio-Chelate 5
PF improved density.

Oxygen Radical Absorbance Capacity (ORAC) is a measure of a
materials potential to protect against oxidative stress or reactive oxygen

ORAC Assay species (ROS). ACB Bio-Chelate 5 PF demonstrated significant
antioxidant activity by reducing the presence of ROS compared with
Trolox®, the vitamin E analog.

Results illustrated that 1,155 genes were altered by 30%. 591 genes were
down regulated and 564 were up regulated. It is clear that bio-available

Gene Expression minerals have an impact when applied topically. The cosmetic industry’s
claims that minerals can relax the skin and have anti-inflammatory

properties are supported by this data.

In this study, ACB Bio-Chelate 5 PF (code 20339PF) was tested to
evaluate its effects on the viability of normal human dermal fibroblasts
(NDHF). At concentrations of both 0.1% and 0.01% ACB Bio-Chelate 5
PF (code 20339PF), nor the preservatives contained therein exhibited any
inhibition of cell viability. It can therefore be concluded that at normal use
concentrations ACB Bio-Chelate 5 PF (code 20339PF) is not cytotoxic.

Cellular Viability Assay
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Tradename: ACB Bio-Chelate 5 PF
Code: 20339PF
CAS #: 7732-18-5 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2

Test Request Form #: 625

Lot #: 28813

Sponsor: Active Concepts, LLC; 107 Technology Drive Lincolnton, NC 28092
Study Director: Erica Segura
Principle Investigator: Meghan Darley

Test Performed:
Cellular Viability Assay

Introduction

The cellular viability assay is useful for quantitatively measuring cell-mediated cytotoxicity, cell proliferation and
mitochondrial metabolic activity. Increased metabolism in a cell indicates ample cellular respiration and adenosine
triphosphate (ATP) production. ATP is the molecular energy of cells and is required in basic cell function and signal
transduction. A decrease is ATP levels indicates cytotoxicity and decreased cell function while an increase in ATP
levels indicates healthy cells.

The cellular viability assay was conducted to assess the ability of ACB Bio-Chelate 5 PF to increase cellular
metabolic activity in cultured dermal fibroblasts.

Assay Principle

The assay utilizes a nonfluorescent dye, resazurin, which is converted to a fluorescent dye, resorufin, in response to
chemical reduction of growth medium from cell growth and by respiring mitochondria. Healthy cells that are in a
proliferative state will be able to easily convert resazurin into resorufin without harming the cells. This method is a
more sensitive assay than other commonly used mitochondrial reductase dyes such as MTT. An increase in the
signal generated by resazurin-conversion is indicative of a proliferative cellular state.

This information is presented in good faith but is not warranted as to accuracy of results. Also, freedom from patent infringement is not implied.
This information is offered solely for your investigation, verification, and consideration.
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Materials
A. Kit: PrestoBlue™ Cell Viability Reagent (Invitrogen, A13261)
B. Incubation Conditions:  37°C at 5% CO, and 95% relative humidity (RH)
C. Equipment: Forma humidified incubator; ESCO biosafety laminar flow hood; Light
microscope; Pipettes
D. Cell Line: Normal Human Dermal Fibroblasts (NHDF) (Lonza; CC-2511)
E. Media/Buffers: Dulbecco's Modified Eagle Medium (DMEM); Penicillin-Streptomycin (50U-
50mg/mL); Fetal Bovine Serum (FBS); Phosphate Buffered Saline (PBS)
F. Culture Plate: Falcon flat bottom 96-well tissue culture treated plates
G. Reagents: PrestoBlue™ reagent (10X)
H. Other: Sterile disposable pipette tips
Methods

Human dermal fibroblasts were seeded into 96-well tissue culture plates and allowed to grow to confluency in
complete DMEM. A 10-fold serial dilution was performed resulting in ACB Bio-Chelate 5 PF concentrations of
0.1% and 0.01% in complete DMEM and incubated with fibroblasts for 24 hours.

Ten microliters of viability reagent was added to 90uL of cell culture media in culture wells and a fluorometric
measurement was taken at 560nm for excitation and 590nm for emission.

This information is presented in good faith but is not warranted as to accuracy of results. Also, freedom from patent infringement is not implied.
This information is offered solely for your investigation, verification, and consideration.
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Results
The data obtained from this study met criteria for a valid assay and the controls performed as anticipated.
ACB Bio-Chelate 5 PF did not exhibit significant effects on the cellular metabolism.

Cellular metabolism results are shown as mean fluorescence units (MFU) and expressed as percentage change,
calculated by the below equation:

MFUControl - MFUSample

Percent (%)Change = x 100
MFUControl
- oge s MFU
Viability Assay
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Figure 1: Cellular Metabolism of ACB Bio-Chelate 5 PF-treated fibroblasts
expressed in terms of percent of control.

Discussion

In this study, ACB Bio-Chelate 5 PF (code 20339PF) was tested to evaluate its effects on the viability of normal
human dermal fibroblasts (NDHF). At concentrations of both 0.1% and 0.01% ACB Bio-Chelate 5 PF (code
20339PF), nor the preservatives contained therein exhibited any inhibition of cell viability. It can therefore be
concluded that at normal use concentrations ACB Bio-Chelate 5 PF (code 20339PF) is not cytotoxic.

This information is presented in good faith but is not warranted as to accuracy of results. Also, freedom from patent infringement is not implied.
This information is offered solely for your investigation, verification, and consideration.
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Objective

To determine the ability of ACB Bio-Chelate 5PF to smooth the cuticle of the hair as well as its capability to
penetrate into the hair shaft. Energy Dispersive Analysis of X-rays as well as Scanning Electron Microscopy were
used to evaluate the results of the studies. According to the results, ACB Bio-Chelate 5 PF is capable of
significantly smoothing the hair cuticle for healthier and shiner looking hair while simultaneously nourishing it as
it is capable of enhancing the delivery of minerals into the shaft.

Materials and Methods

Hair efficacy was performed employing ACB Bio-Chelate 5, a mineral glycopeptide complex containing Mg, Fe,
Zn, Cu, and Si. Scanning Electron Microscopy (SEM) was utilized to observe the surface architecture of the hair
strands. Energy Dispersive Analysis of X-Rays (EDAX) was used to determine the elemental composition of the
hair below the surface.

Results

Figure 1: Elemental
Composition by EDAX analysis
of mineral in the hair

274 204 334 364
FS:997 CPs:3 Cnts : 73 Kel : 1.74

Figure 2: Scan Electron
Microscopy of hair shaft
following application of ACB
Bio-Chelate 5 PF

FiciCTi el )

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.
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Discussion

EDAX studies confirmed penetration of magnesium and silicon. The EDAX scan (Figure 1) shows the untreated
controls in red and the ACB Bio-Chelate 5 treated samples as a black superimposed line. European blonde hair
tresses were damaged by a 2x-bleach/wave process followed by a 30-50 % elongation of the individual hair
fibers in order to stimulate excessive chemical and physical damage. Three fibers were cut into equal halves to
produce six hair strands. Three hair strands functioned as the test materials, while the remaining three
functioned as controls. The three damaged test fibers were treated with 100% ACB Bio-Chelate 5 and allowed to
dry. Analysis of the treated fibers by SEM (Figure 2) demonstrated a smoothing of the hair cuticle, without a
surface buildup of the treatment product.

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.
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Gene Expression Profile of a Tissue Model Treated with
Five Bio-Chelated Minerals

Introduction

Minerals play an essential role in enzymatic reactions and biological systems. The elements important for cel-
lular function include iron, copper, zinc, magnesium, and silicon. Considered trace nutrients, they are often
found in commercial supplements. Over the past several years, their use in cosmetics and cosmetic advertis-
ing has grown dramatically. At first, minerals like copper and titanium dioxide were added to provide color.
They enjoy the benefit of being simple, natural components consumers feel comfortable with. As the popu-
lation at large learned more about the role of nutrients in their diets, minerals with biological activity were
added to capitalize on the available research and health claims. This study investigates the biological activity
of bio-chelated minerals topically applied to a differentiated, full-thickness tissue model: A DNA microarray
was used to uncover skin’s genetic response to a mineral blend processed to maximize bio-availability.

Experimental

Minerals are available in a variety of forms. One of the most efficient and effective is called bio-chelated or
yeast [1]. In this form, yeast is grown in a nutrient medium enriched with inorganic salts. Over several genera-
tions, the yeast culture absorbs and processes the added minerals. The resulting yeast extract contains natural
combinations of organic compounds and minerals: bio-chelates. In this study, a solution of iron, copper, zinc,
magnesium, and silicon chelates was applied to a MatTek tissue model consisting of both keratinocytes and fi-
broblasts. These models have been shown to have similar gene expression profiles to normal human skin [2].

To learn about the biological activity of topically applied minerals, we employed a DNA microarray with 21,629
different DNA fragments. Given the wide range of health claims made on behalf of mineral supplements, this
is an excellent method for comprehensively exploring possible effects. It provides a starting point for subse-
quent studies designed to support specific claims.

In short, cells regulate gene expression to control their structure and function. Cells express one set of genes
to respond to radiation damage and another set to reproduce. This expression results in mRNA copies of the
activated genes, or fewer copies in the case of reduced expression. mRNA is the biological template for cre-
ating proteins and is the cellular component collected from the tissue models in this test. Treated tissue will
have different levels of some mRNA when compared to an untreated control.
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Tradename: ACB Bio-Chelate 5 PF
Code: 20339PF
CAS #: 7732-18-5 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2 & 8013-01-2

Test Request Form #: 201

Lot #: 26738

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 detrimental 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
Bio-Chelate 5 PF.

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 UM 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.

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 oroducts in the infrinaement of anv natent. We make no warrantv of anv kind. exoressed or imnlied. other than that the material conforms to the anblicable standard specification.
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