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In a series of in vitro, in vivo and 9 human clinical studies 
carried out by various clinical research groups, it was found 
that Brain Factor-7® exerts significant improvement on 
cognitive function, short and long-term memory and learning 
ability in a wide range of age groups, from children to the 
elderly. In addition, Brain Factor-7® significantly enhanced 
learning and memory function of healthy adults in a dose-
dependent manner.*

For Children & Teens 
Helps Improve Memory*

For Adults & Seniors  
Supports Cognitive Function*

* These statements have not been evaluated by the Food and Drug Administration. This ingredient is not intended to 
diagnose, treat, cure, or prevent any disease.

Brain Health
Learning & Memory
Cognitive Function
Concentration

Genuine

*See Famentiy Brain Factor-7® product page for details : 
http://famenity.com/en/functional-ingredients/brain-factor-7bf-7/
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White Paper: Brain Factor-7™ (BF-7™) Silk Fibroin Peptide 
 

A Novel All-Natural Ingredient  
Clinically Proven to Enhance Cognitive Function, Memory,  

Learning and Attention* 
 

 
 

Summary 
 
Famenity’s Genuine Brain Factor-7™ (BF-7™) Silk Fibroin 
Peptide is a natural peptide powder extracted from the 
Bombyx mori silk fiber. In a series of in vitro, in vivo and 
nine human clinical studies1,2,3,4,5,6,7,8,9,10,11,12 carried out 
by a team of Korean researchers, it was found that BF-
7™ exerts significant improvement on cognitive 
function, short and long-term memory and learning 
ability in a wide range of age groups, from children to 
the elderly. In addition, BF-7™ significantly enhanced 
learning and memory function in a dose-dependent 
manner. Proposed mechanisms of action for this effect 
include the findings that BF-7™ increases cerebral blood 
flow8 and the concentration of acetylcholine in the 
brain5 and protects neuronal cells from amyloid-
β toxicity and oxidative stress11. In addition to proven 
efficacy, a suite of toxicology studies were conducted 
on BF-7™ and found that it is a safe, nontoxic ingredient 
with no adverse effects reported. Thus, BF-7™ is an 
excellent dietary ingredient for dietary supplements 
and formulas meant to support brain function, 
memory preservation and cognitive ability. 

 
The Raw Material for BF-7™ 
 
Brain Factor-7™ (BF-7™) is a powdered silk fibroin 
peptide (short chains of amino acids), derived from the 
silk fiber of the Bombyx mori cocoon. The silk thread is 
composed primarily of two proteins; fibroin which 
constitutes the structural center of the silk, and sericin, 
a gummy protein outer layer. Brain Factor-7™ is 
produced in a cGMP facility via a proprietary 
manufacturing process involving removal of the sericin 

coating and application of a food-grade enzymatic 
hydrolysis method to break down the fibroin protein 
resulting in the purified, bioavailable fibroin peptide 
powder. 
The raw material is sourced from qualified sericulture 
producers and undergoes rigorous identity, purity and 
contaminant testing in accordance with USP and AOAC 
compendial methods. 
 
 

Ingredient Characteristics and Applications 
 
BF-7™ is a free-flowing light green to brown powder 
with specifications of >95% protein, <10% moisture and 
is shelf stable for up to 3 years when stored at room 
temperature. BF-7™ is water-soluble and heat-stable 
and can be used as a formulation ingredient in various 
dietary supplement applications. Serving forms include 
tablets, capsules, gel tabs, gummies, beverages, films 
and powdered mixes. The recommended serving size is 
200 – 400 mg, as these were the doses tested in the 
human clinical trials that resulted in significant cognitive 
improvement. 
 

REGULATORY SUMMARY 
   

BF-7™ Regulatory Status as a Dietary 
Ingredient in the United States  
 

BF-7™ is the first and only dietary ingredient of its kind 

to successfully file a New Dietary Ingredient 

Notification with the US FDA (NDIN #1041). In 

response, the FDA issued a “letter of acknowledgement 

BF-7™ has been clinically-proven to enhance cognitive function and memory in 
children, adults and the elderly 

Successfully receieved no objection from FDA for New Dietary Ingredient 
Notification (NDIN) 

Water-souble and heat-stable powdered ingredient easily incorporated into many 
formulas  
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without objection” in 2017.  FDA reviewed the 

ingredient’s identity, purity and limit on contaminant 

specifications, manufacturing process, and historical 

and toxicology data and had no objection to “a 

reasonable expectation of safety” established for BF-7™ 

in order for it to be marketed and sold as a dietary 

ingredient in the United States. 

 

BF-7™ Regulatory Status as a Dietary 
Ingredient in Korea (Country of Origin) 
 
BF-7™ received certification from the Ministry of Food 
& Drug Safety of Korea (MFDS) as a Health Functional 
Food Ingredient with an authorized health claim 
(Certificate No. 2009-46, Health claim: Helps improve 
memory.) MFDS is the FDA-equivalent regulatory body 
in Korea and prior to granting the certification, the 
agency evaluated the safety and efficacy of the new 
ingredient. The agency states that only the party that’s 
been granted the health claim certification can make 
claims regarding the efficacy and performance of the 
product. 
 

HUMAN CLINICAL TRIALS OF BRAIN 
FACTOR-7™ (BF-7™) 
 

Summary of Human Clinical Trials 
 

In a series of nine human clinical trials, BF-7™ 

demonstrated significant improvement in cognitive 

function, attention and memory retention in persons 

across a broad range of age groups. Standardized 

cognitive assessment tools were administered to 

healthy subjects and the BF-7™ groups routinely 

demonstrated statistically significant improvement from 

baseline, and placebo groups. Ages studied ranged from 

children and high school students to adults and seniors 

and both genders were represented in the studies. 

Doses studied were 200 or 400 mg per day, and the 

duration of the studies were 3-8 weeks and up to 16 

weeks for one study in children.1 

 

BF-7™ Human Clinical Study in Children1 
 
A 16-week double-blind, placebo-controlled trial was 
conducted in children. Forty-six normal healthy children 
divided into two groups: BF-7™ (9.9 ±1.18 years old; 9 

boys, 14 girls) and placebo (9.8 ± 1.03 years old; 10 
boys, 13 girls). Trial participants were equally divided 
into the BF-7™ group which received 200 mg b.i.d. (400 
mg/day) or the placebo group. 
 
The Color Trails Making Test was used to measure the 
efficacy of BF-7™ on cognition and attention. 
 
Results. BF-7™ improved the response time by an 
average of 23% for the Color Trails Making Test. 
Moreover, BF-7™ improved the accuracy of the task by 
around twofold. The results reveal that BF-7™ improves 
brain function of attention and cognitive flexibility in 
children (Figure 1). 
 

 
 
Figure 1. Improvement of response time and accuracy by BF-7™. 
The mean scores before and after administration of BF-7™ were 
compared using Student’s t-test (significant difference p<0.05). The 
BF-7™ group improved 23% of response time and 1.8 fold of 
accuracy from baseline. 

 

 
BF-7™ Human Clinical Study in Children2 

 

A 4-week double-blind, placebo-controlled trial was 
conducted in children (n=36) 7-12 years of age (9.78 ± 
1.9 average). Trial participants were equally divided into 
the BF-7™ group which received 200 mg b.i.d. (400 
mg/day) or the placebo group. 
 
The Rey-Kim Memory Test for Children was 
administered consisting of the Auditory Verbal Learning 
Test (AVLT) and Complex Figure Test (CFT) which 
evaluated both short-term memory (immediate recall), 
and long-term memory (delayed recall and delayed 
recognition). 
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Figure 2. Improvement of MQ by BF-7™. MQ scores were 
represented as a mean. The scores before and after administration 
of BF-7™ were compared using Student’s t-test (significant 
difference p<0.05). The BF-7™ group improved 35% from baseline. 

 
The Memory Quotient (MQ) Index summarized the 
overall scores of AVLT and CFT. In addition, sub-tests for 
evaluating memory retention, retrieval efficiency, and 
copying-recall difference index (DI) were conducted. 
 
Results. Memory Quotient Index improved 35% from 
baseline in the BF-7™ group (Figure 2). In addition, 
memory retention, retrieval efficiency, and copying-
recall DI significantly improved in the BF-7™ group 
compared to placebo (p<0.05, p<0.001, p<0.001, 
respectively). 

 

BF-7™ Human Clinical Study in High School 
Students3 
 

This study was conducted in normal, healthy high school 

students (n=40). After baseline testing, the participants 

were randomly divided into two groups, one group was 

administered an active placebo (n=10) of DHA/EPA 

supplements, and the other group (n=30) was 

administered 400 mg/day of BF-7™ + DHA/EPA (“BF-7™ 

DE”) for three weeks. 

 

 

Cognitive tests were given before and after the three 

weeks of supplementation and included the Rey-Kim 

Memory Test and number-memorizing test of the K-

WAIS (Korean version of Wechsler adult intelligence 

scale). From this data, Memory Quotient (MQ), Learning 

Gradient, Memory Preservation Index and K-WAIS 

Number-Memorizing Scores were evaluated. 

 

Results. In the BF-7™ DE group, Memory Quotient 

improved over baseline by 22%, compared to a 3.5% 

improvement in the placebo group (Figure 3). The 

Learning Index Gradient also improved significantly in 

the BF-7™ DE group over the placebo group, by 65.2% 

and 2.9%, respectively. The K-WAIS Memory Score 

improved by 14.4% and 0.65% for the BF-7™ DE and 

placebo groups, respectively. The Memory Preservation 

Index improved by 23.9% and 3.1% for the BF-7™ DE 

and placebo groups, respectively. 

 

Thus, the BF-7™ DE group achieved significant 

improvements over baseline and the placebo group in 

every cognitive assessment category. The results 

suggest that for high school students supplementing 

with DHA/EPA, an addition of 400 mg/day of BF-7™ can 

lead to improvements in memory retention and 

learning ability. 

 

 

 
Figure 3.Memory Quotient improved over baseline by 22% for the 

BF-7™ DE group and 3.5% for DHA/EPA active placebo group. 
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BF-7™ Human Clinical Study in College 
Students4 
 
A four-week double-blind, placebo-controlled study was 
conducted in adult volunteers (n=28, Average age: 
21±1.2 years). Participants were randomly divided into 
to one of two groups: placebo group (n=14) and 400 
mg/day BF-7™ treatment group (n=14).  
 
Results: Brain Factor-7™ intake for 4 weeks resulted in 
the following: long-term verbal memory improved by 
54.8% (Figure 4), long-term word memory improved by 
22.2%, short-term verbal memory improved by 47.2%, 
and short-term visual memory improved by 42.2%. 
 
 

 

 
Figure 4. Improvement of Long-term verbal memory by BF-7™. The 
scores before and after administration of BF-7™ were compared 
(significant difference p<0.05). Scores were represented as a mean. 
The BF-7™ group improved 55% over baseline in the Long-term 
verbal memory scores. 

 

 
BF-7™ Human Clinical Study in Adults5 
 
A three-week double-blind, placebo-controlled study 
was conducted in adult volunteers (n=99) 19 – 64 years 
of age. Participants were randomly divided into to one 
of three groups: placebo group (n=32), 200 mg/dayBF-
7™ treatment group (n=33) or 400 mg/dayBF-7™ 
treatment group (n=34). 
 
Prior to the administration of the test material, a 
baseline assessment and the Rey-Kim Memory Test 
were conducted. In the Rey-Kim Memory Test, verbal 
memory performance was assessed by the K-Auditory 

Verbal Learning Test (KAVLT) and nonverbal memory 
performance was assessed by the K-Complex Figure 
Test (KCFT).  
 
Results. The Memory Quotient (MQ) score, a 
measurement of overall memory ability, averaged at 
105 at baseline for all study subjects. The average MQ 
score increased significantly to 126.6 in the BF-7™ 
groups, with no significant increase in the placebo 
group. Additionally, it was found that MQ increased in a 
dose-dependent manner for the BF-7™ groups (12% 
increase in 200 mg BF-7™ group, and 21% increase in 
400 mg BF-7™ group, p<0.05), but did not significantly 
increase from baseline for the placebo group (Figure 5). 

 
 

 

 
Figure 5. Percent changes in Memory Quotient (MQ) scores from 
baseline in the control, 200 mg BF-7™, and 400 mg BF-7™ groups. 
 
Thus, the results of this study suggest that BF-7™ is an 
effective supplement for improving learning and 
memory ability in adults. 
 

 

BF-7™ Human Clinical Study in Seniors6 
 
A three-week double-blind, placebo-controlled study 
was conducted in senior volunteers 72 ± 5.1 years of 
age (n=25). Participants consumed 400 mg/day of BF-
7™ or placebo. The MMSE-K test was used as an 
assessment tool to evaluate orientation, memory 
registration, memory retrieval, attention, 
concentration, calculation, spatial and temporal 
organization and linguistic ability. 
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Figure 6. Improvement effects of BF-7™ on cognitive function in 
seniors. Volunteers were randomly divided into placebo or BF-7™ 
groups. MMSE-K tests were performed before and after 
administration to evaluate changes. The values are presented as 
mean ± S.E.M. The Student’s t-test was used to analyze the 
relationship between the different variables. * indicates statistical 
significance (p <0.05). 

 
Results. Whereas there was no difference in the MMSE-
K score of the control group, that of the experimental 
group improved 13% on average from baseline (p 
<0.05,Figure 6).  
 
 

PROPOSED MECHANISMS OF ACTION 
 

 
Brain Imaging Indicating Increased 
Cerebral Blood Flow8 
 
In this study, the effect of BF-7™ intake was evaluated 
using brain imaging technology. Subjects were 
administrated 400 mg of BF-7™ per day for 2 months in 
a placebo-controlled study.  
 
The cerebral blood flow images were obtained via 
Single Photon Emission Computed Tomography (SPECT) 
before and after the 2-month trial period. SPECT 
permits accurate localization in 3D space and can be 
used to provide information and visualization about 
localized function in internal organs, such as brain 
imaging. 
 
 
 
 

 
Results. It was found that after 2 months of daily 
administration of BF-7™, there was a significant 
increase in cerebral blood flow in the BF-7™ treatment 
group (Figure 7).  
 

 
Figure 7.Cross sectional view of brain created by analyzing SPECT 
images, displaying the increase of cerebral blood supply in the of BF-
7™ treatment group. 

 

 

 
 
Activation of Brain Regions Detected 
through fMRI8 
 
Subjects were administrated 400 mg of BF-7™ per day 
or placebo for 4 weeks in a randomized, double blind 
and placebo-controlled study. fMRI scans were taken 
before and after the trial period and episodic memory 
tests, recall tasks and visual memory/recognition tests 
were administered. 
 
Results. The fMRI study revealed that the human brain 
activates the bilateral occipital lobe and lower temporal 
and parietal areas during memory tasks. In this study, 
the BF-7 intake group demonstrated broader and more 
intensified brain activation during these tasks (Figure 8) 
whereas no significant changes were found in the 
placebo group. 
 



6 
 

 
Figure 8. Three-dimensional renderings of performance on recall 
tasks of verbal memory between pre-treatment (left) and post-
treatment (right) of BF-7™ 

 
 

P300 Brain Wave Shows Improvement in 
Efficiency 4 
 

The P300 brain wave measured in this study is an event-
related potential related to cognitive function, which 
are electrical activities that occur in the brain for a 
certain period after a specific stimulus is presented. Its 
amplitude varies with the improbability of the target 
stimulus. 
A four-week double-blind, placebo-controlled study was 
conducted in college students. Participants consumed 
400 mg/day of BF-7™ or placebo. P300 was measured 
using a Brain atlas electrodiagnostic testing system. 
 
Results. P300 amplitude significantly decreased (p 
<0.05) after Brain Factor-7™ intake while the accuracy 
of the task performed was maintained or improved. 
Thus, the decrease in amplitude suggests an increase in 
cognitive efficiency and attention (Figure 9).  
 

 
Figure 9. Image of P300 mapping in Brain Factor-7™ group. 
 

 
Attenuation of Ischemic Brain Damage by 
Reduction of ROS 11 
 
Cerebral ischemia is closely related to the development 
of cognitive impairment. The prevalence of cognitive 

impairment after stroke ranges from 20 to 80%, and 
more than a third of patients experience cognitive 
impairment after the transient cerebral ischemic attack. 
It is known that a reduction of cerebral blood supply is 
closely related to brain dysfunction such as impairment 
in learning ability and memory. 
 
In this study, the effects of BF-7™ (10 mg/kg, p.o., pre-
treatment for 7 days and post-treatment for 7 days) on 
neuroprotection and attenuation of cognitive 
impairment following ischemic insults were investigated  
using well established in vivo models for cerebral 
ischemia as follows: 1) transient focal cerebral ischemia 
induced by temporary blockage of the middle cerebral 
artery in rats (MCAO), and 2) induction of transient 
forebrain ischemia in gerbils via the occlusion of the 
bilateral common carotid artery (BCCA). 
 
Furthermore, to investigate the mechanism of action of 
the neuroprotective effect of BF-7™, neuronal cell 
viability and the degree of reactive oxygen species 
(ROS) generation were evaluated in vitro by exposing 
human neuroblastoma cells (SH-SY5Y cell line) to the 
oxidizing agent H2O2 in the presence of 0, 10 or 20 
μg/ml of BF-7™. 
 
Results.  Treatment with BF-7™ significantly decreased 
the infarct size (neuronal death) in the rat brain 
following transient ischemia compared to that in the 
vehicle-treated group (Figure 10). In addition, pre- and 
post-BF-7™ administration in the gerbil model of BCCA 
occlusion significantly decreased the number of FJ-B 
cells (degenerating or dead cells) in the hippocampus 
compared with the vehicle-ischemia group. 
 
In the in vitro model, 10 or 20 μg/ml of BF-7™ 
treatment significantly increased neuronal cell viability 
and significantly inhibited ROS generation in a dose-
dependent manner. Oxidative stress was significantly 
attenuated in the ischemic cells, showing that 10 or 20 
μg/ml of BF-7™ treatment significantly reduced the 
generation of ROS compared to that in the ischemic 
cells. 
 
These results indicate that BF-7™ treatment exerted 
cellular protective effects and could protect neuronal 
cells from ischemic injury by inhibiting ROS generation. 
Based on the results of this study as well as the results 
of the previous studies, it is likely that BF-7™ can 
protect neuronal cells and that the protection is 
closely related to its antioxidant activity against 
oxidative damage. 
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Figure 10.The effect of BF-7™ on infarction area by MCAO. A. TTC staining. The white area represented an infarcted lesion. B. Size of infarcted area. 
In the 10 mg/kg BF-7™ group, infarct areas were smaller compared to those in the vehicle-ischemia group. The bars indicate mean ± SEM. *P < 0.05 
compared with vehicle-ischemia group (n = 7) 

 

 

Protection from Ischemic Brain Damage 12 
 
In this study, the effects of BF-7™ (pre-treatment for 7 
days) on neuroprotection were investigated using well 
established in vivo models for cerebral ischemia. 
 
One week before MCAO, animals received either PBS or 
BF-7™. Animals were sacrificed one day after 
reperfusion. Coronal brain sections were stained and 
the arranged in sequence. White areas represent the 
infarcted region after MCAO. 
 
 
Results. BF-7™ treated animals had significantly smaller 
infarct regions than PBS-treated animals. Behavioral 
evidence of neurological damage was assessed by 
animal performance on a Rota-Rod treadmill and by 
determining their latency times to fall from the rotating 
rod. Latency times in PBS- and BF-7™-treated animals 
were similar (180 s) before MCAO (‘Pre’). One day after 
MCAO, latency times for both groups were reduced, but 
that of BF-7™-treated animals was significantly longer 
than that of PBS-treated animals (150.6 s vs 114.5 s). 
This protective effect lasted up to 7 days after MCAO, 
with the latency time for BF-7™-treated animals 
returning to 180 s (‘Post’). These results demonstrate 
that BF-7™preinjection improved motor functions after 
brain injury, and this is consistent with the reduced 
infarct regions evidenced in the brain sections (Figure 
11). 
 

 
Figure 11. Pretreatment with BF-7™ led to an increase in latency 
time and a decrease in infarct size compared to control group 
following ischemia-reperfusion. The values are presented as mean.* 
indicates statistical significance (p <0.001) 
 
 

Increased Concentration of Acetylcholine5 
 
It is well documented that the neurotransmitter 
acetylcholine plays an essential role in brain health and 
that cholinergic neurons in the brain are closely related 
to cognitive functions such as learning and memory. In 
addition, the accumulation of beta-amyloid proteins can 
have deleterious effects on the brain. This study used a  
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beta-amyloid induced memory impaired rat model to 
examine the effects that BF-7™ had on acetylcholine 
concentrations in the brain. 
 
 Researchers divided Sprague-Dawley rats (n=28) into 
four groups as follows:   
(1) vehicle control group treated with phosphate-
buffered saline (PBS),  
(2) group treated with 2 nmol of beta-amyloid (a dose 
established to lower cognitive function),  
(3) group treated with 2 nmol of beta-amyloid + 5 
mg/kg BF-7™ 
(4) group treated with 2 nmol of beta-amyloid + 10 
mg/kg BF-7™ 
 
The beta-amyloid protein was injected into the region 
of the hippocampus of SD rat brain. BF-7™ was orally 
administered for two weeks after beta-amyloid 
injection.  

 
Figure 12. The BF-7™ groups demonstrated an increase in the   
acetylcholine concentration in the brain compared to the control 
group. The concentration of acetylcholine is shown as a relative 
percentage against the PBS-treated group. The values are presented 
as a mean. Statistical analysis was performed using one-way ANOVA 
test. * indicates statistical significance (p <0.05) 
 
Results. In the group treated with the beta-amyloid 
protein, the concentration of acetylcholine in the brain 
was reduced by 45% compared to the non-treated 
control group. However, BF-7™ treatment at 5 mg/kg 
and 10 mg/kg doses increased the acetylcholine levels 
in the brain to 78% and 80% compared to control, 
respectively (p<0.05, Figure 12). 
 
These results demonstrate that BF-7™ significantly 
increased concentration of acetylcholine in the brain 
of the animal model, which may be a potential 
mechanism of action for BF-7™’s cognitive-enhancing 
effects. 
 
 

Disclaimer 
 
This document is intended for informational purposes only. 
The information presented herein does not constitute 
medical, regulatory, or legal advice. This document only 
contains technical and scientific information intended for 
business-to-business use.  
 
* These statements have not been evaluated by the Food and 
Drug Administration. This product is not intended to 
diagnose, treat, cure, or prevent any disease. 
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