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ABSTRACT
Context:

The relationship between dietary supplementation and
the repair of aging skin is unclear.

Objective:
To assess the safety and efficacy of a dietary formula-

tion for the improvement of age-related degenerative skin
changes in women.

Methods:

Using a blinded, randomized, parallel design, a total of
40 women, ages 35-65 years were enrolled and divided into
approximately balanced groups with 38 women completing
this eight-week, four-visit study. Recommended daily doses
of the study product, a dietary collagen formulation (Toki),
were 7.5 g (given to Group A) and 8.5 g (given to Group
B). Both investigator and subjects assessed skin wrinkling
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and other skin characteristics in the periorbital area as well
as overall facial aging.

Main Outcome Measures:

Safety and efficacy of a dietary collagen formulation
when used to improve periorbital wrinkling, aging, sagging
and puffiness and periorbital overall facial aging.

Results:

The consumption of the dietary collagen formulation
resulted in a highly statistically significant improvement in
periorbital wrinkling, in periorbital aging and in periorbital
overall facial aging. The investigator’s mean global
improvement scores of overall facial aging as compared to
baseline photographs were highly significant.

Conclusion:

In women with age-related skin changes, a dietary col-
lagen formulation (Toki) significantly improved periorbital
wrinkling, periorbital aging, and periorbital overall facial
aging with minimal adverse effects.

INTRODUCTION

Women of all ages are increasingly seeking facial skin
treatment for personal and professional reasons. The cosmet-
ic and pharmaceutical industries are focusing their atiention
on product development and marketing for the prevention and
management of skin aging.
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1115 olten 1orgoticn that Inc predonmiunant clinical and bio-
chemical features of aged skin are mostly attributable to pho-
toaging rather than chronological aging.

Chronologically aged, sun-protected skin is thin and has
reduced elasticity, but is otherwise smooth and unblemished.!

Photoaging is a cumulative degenerative process
induced by solar irradiation. Photoaging has well defined
clinical and histological correlates, and is characterized
clinically by wrinkles, mottled pigmentation, rough skin,
and loss of skin tone.234 The associated premature aging of
the skin results largely from repeated exposure to ultravio-
let (UV) radiation from the sun, including ultraviolet A
(UVA) as well as ultraviolet B (UVB) radiation, reinforcing
the need for sunscreens that block both.

The chronological, natural aging process decreases col-
lagen synthesis and increases the expression of matrix met-
alloproteinases (e.g., collagenase and clastase), whereas
photoaging results in an increase of collagen synthesis and
greater matrix metalloproteinase expression in human skin
in vivo. Thus, the balance between collagen synthesis and
degradation leading to collagen deficiency is different in
photoaged and naturally-aged skin.® The major histologic
alterations of photoaging lie in dermal connective tissue.57

The epidermis forms the outer protective layer of the
skin of which the stratum comeum is the outermost layer.
The dermis lies below and provides mechanical support for
the epidermis. The extra cellular matrix in the dermis is
composed primarily of type I collagen, with lesser amounts
of type Il collagen, elastin, proteoglycans, and fibronectin.
The collagen fibrils are responsible for the strength and
structural integrity of the skin.® Ultraviolet irradiation caus-
es histologically a disorganization of collagen fibrils and the
accumulation of abnormal elastin-containing material.®
Such connective-tissue changes in photoaged skin include
reduced levels of types I and III collagen precursors!® and
cross-links,!! an increased ratio of type III to type I colla-
gen,!2 and an increased level of elastin.'3 This reduction
could result from increased degradation by metallopro-
teinases, a family of proteolytic enzymes that specifically
degrade collagens, elastin, and other proteins in connective
tissue and bone,1415 and/or from reduced procollagen syn-
thesis. Recent findings indicate that fibroblasts from pho-
toaged and sun-protected skin are similar in their capacities
for growth and type I procollagen production; and that the
accumulation of partially degraded collagen observed in
photodamaged skin may inhibit, by an as yet unidentified
mechanism, type I procollagen synthesis.!6

In women, estrogen appears to slow the process of
chronological skin aging in several ways. Estrogen 1) pre-
vents a decrease in skin collagen in postmenopausal women;
2) increases the skin collagen content and therefore maintains
skin thickness; and 3) maintains skin moisture by increasing
acid mucopolysaccharides and hyaluronic acid in the skin
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dand possibly maintains stratum corncéum oarrier runction.’

The above beneficial effect cannot prevent the
histopathological changes in photodamaged skin.

The periorbital region serves as a barometer of chrono-
logic and environmental age. Damaged skin can have sig-
nificant psychological impact on affected men and women,
who often seek its cosmetic rejuvenation, triggering the
growing demand for effective treatments.

Minimally invasive soft tissue augmentation of the
face with injectable substances has been performed for
more than a century. During this period, many substances
have been used to cosmetically improve soft-tissue defects
and deficiencies.

Surgical approaches include facelift, dermabrasion,
chemical peeling, collagen and botulinum toxin injections,
laser resurfacing and fat transfer. Pharmaceutical approach-
es to photoaged skin can be categorized as antioxidants,
alpha-hydroxy acids, beta and polyhydroxy acids, sun-
screen lotions and topical retinoids.!® Of these three
approaches only topical retinoids, particularly tretinoin (all-
trans retinoic acid), have a well-documented ability to
repair photoaged skin at the clinical, histological, and mol-
ecular level.!? The use of topical retinoids may actually
prevent photoaging.20

All of the above treatment modalities may be associat-
ed with adverse effects including skin irritation and scarring,
chemical or laser-induced burns, allergic reactions and pig-
ment problems.2! Nutritional modification and/or dietary
supplementation might offer a physiological and safe
approach to ameliorate chronological or sun-induced skin
damage. Considering these potential beneficial effects of
dietary and nutritional supplements on the skin remodeling
and repair function, we studied a dietary collagen formula
whose ingredients were collagen peptide, oyster acid, sea-
weeds, hyaluronic acid, dermatan acid, glucosamine, grape
sugar, fermented lactic acid, malt sugar, citric acid, lemon,
vitamin C, lemon juice, and the sweetener acesulfame-k.

OBJECTIVE

The objective of this study was to determine the safe-
ty, efficacy, and dose-response relationship of a dietary sup-
plement formulation in attenuating age-related skin
changes in women with at least moderate wrinkling of the
periorbital area (crow’s feet).

STUDY DESIGN

This was originally a three-visit, four-week, controlled
clinical trial which was extended to a total of four visits over
eight weeks. A sufficient number of females with at least
moderate wrinkling of the periorbital area (crow’s feet), who
were between 35 and 65 years of age, were screened and
qualified such that 40 subjects were enrolled in the study.
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Subjects were randomized at the study site to one of
two treatment groups; 50% of the subjects were assigned to
use the product at a dose level of 7.5 g (Group A) and 50%
at a dose level of 8.5 g (Group B). Dosing during study
weeks 1 and 2 was three times daily (morning, mid-day, and
evening) and during the remaining six weeks of the study,
twice daily (morning and mid-day).

Determination of effectiveness was based on clinical
perception of benefit, and safety on the incidence and type
of adverse experience.

The study was initiated at the Hackensack facility of
RTL, Inc., after review and approval of the study protocol,
informed consent, product information, advertising and
investigator’s CV by the IRB/RTL on May 2, 200l.
Amendment 1 to the protocol (dated June 6, 2001) and a
Consent Form Addendum providing for the extension of the
study to four visits over a total of eight weeks was approved
by the IRB/RTL on June 12, 2001.

STUDY POPULATION

Approximately 40 females between 35 and 65 years of
age with at least moderate wrinkling in the periorbital area
(crow’s feet) were recruited at the single study site.

Prospective participants were excluded when they were
currently involved in another investigational drug study or
had been so involved within a period of 30 days prior to
admission into this study. They were excluded when preg-
nant or nursing, suffering from known allergies or sensitiv-
ities to protein or other product ingredients, had pre-exist-
ing or dormant dermatological conditions (e.g., psoriasis,
atopic dermatitis, advanced skin cancer, etc.), had history of
a disease/condition (e.g., malabsorption), or a concurrent
illness that could interfere with the outcome of the study or
increase risk to the subject, had a history of GI surgery (at
the discretion of the investigator), or were using any topical
or systemic medication which could interfere with the out-
come of the study. Ongoing oral medications (e.g., birth
control pills, oral or injectable insulin, etc.) were acceptable
provided subject was on a stable regimen.

Prospective female participants were eligible for study
entry at age 35 to 65 years when in good health and free of
any facial skin problems (e.g., scarring, rashes, irritation,
chronic acne, rosacea, etc.) that would impair evaluations of
the study area, had a score of 4-9 for the appearance of
aging skin in the periorbital area, had discontinued sys-
temic retinoids (other than normal recommended daily
allowance of vitamin A) at least 12 weeks prior to first visit
and during the study, had discontinued use of topical
retinoids and/or topical facial alpha-hydroxy acids or other
“face lifting,” “anti-aging” products (including hydro-
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quinone) 14 days prior to first visit and during the study, had
not applied any topical products (e.g., emollients, sunscreens)
nor any cosmetics to the face one hour prior to study evalua-
tions at Visit 1 and had a negative urine pregnancy test at the
first visit.

Furthermore, prospective subjects of childbearing
capacity had to satisfy one of the following three criteria:

1. Be currently engaging in (and/or during the study period
planned to engage in) sexual activity that could lead to
pregnancy and be willing to use an acceptable method of
birth control (e.g., oral contraceptive tablets, implanted
contraceptive hormones, Depo-Provera® contraceptive
injections, intrauterine devices, prophylactic condoms
with spermicide, contraceptive diaphragms with spermi-
cide, cervical caps with spermicide), as per the discre-
tion of the investigator, or be in a monogamous relation-
ship with a partner who had a vasectomy,

2. be sexually abstinent and intend to continue such prac-
tice, for the duration of the study,

3. be in a monogamous, same-sex relationship and have no
intention to engage in sexual activity capable of produc-
ing pregnancy during the study period.

Additionally, prospective participants were not cur-
rently receiving or planning to receive any assisted repro-
ductive technologies capable of producing pregnancy
(whether in a single and abstinent, subfertile/infertile, or
same-sex relationship), was post-menopausal or was con-
genitally, physiologically, or surgically sterile, was willing
and able to follow all study directions and to commit to all
visits for the duration of the study.

Before screening, prospective subject had read and
signed the approved informed consent form after the nature
of the study had been fully explained.

METHODOLOGY

Subjects were randomized at the study site, in the order
they appeared, to one of two treatment groups. Fifty per-
cent of subjects were assigned to use a product dose level
of 8.5 g and 50% were assigned to use a product dose level
of 7.5 g. Each 8.5 g packet of product supplied the follow-
ing: 600 mg activated calcium mineral, 3500 mg activated
collagen, 250 mg activated complex mucopolysaccharide,
600 mg glucosamine and 200 mg vitamin C.

Both treatment groups were instructed to empty the
contents of one packet in 8.5 ounces of liquid and to shake
it vigorously until dissolved. Group A was to pour off one
ounce of solution and drink the contents ot the shaker bot-
tle (7.5 g). Group B was to drink the entire contents of the
shaker bottle (8.5 g). During Weeks 1 and 2 these packets
had to be taken three times daily (morning, mid-day and
evening) and during Weeks 3-8 two times daily (morning
and mid-day).
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The use of cosmetics was minimized. No approved
emollients or cosmetics were applied to the face for one
hour prior to study visits. Subjects were permitted to con-
tinue to use the sunscreen/s they ordinarily used, but not
within one hour prior to study visits. If the administration
of any medication became necessary, it had to be reported
on the appropriate page of the case report form. The study
monitor was to be notified in advance (or as soon as possi-
ble thereafter) of any such instances when appropriate.

Efficacy evaluations were conducted by the investiga-
tor and the study participants. At each visit to the study site,
the investigator performed a clinical evaluation on a scale
of O (none) to 9 of the periorbital skin area for sagging,
puffiness, wrinkles, and overall aging skin, as well as the
overall appearance of aging skin of the entire face with
respect to wrinkles, puffiness and sagging. For qualifica-
tion, the subject had to have an overall aging skin score of
4- 9 in the periorbital area.

At Visits 2 to 8 the investigator evaluated the global
improvement of the subject’s facial appearance as com-
pared to a baseline (Visit 1) photograph and scored such
improvement as: -1= worse; 0 = no change; 1=slightly
improved; 2= improved; 3 = much improved.

Forty-eight hours after initiation of treatment and at
each visit subsequent to Visit 1, subjects self-evaluated
improvement in their own skin condition by drawing a ver-
tical line through a 160 mm horizontal visual assessment
scale (VAS) with the left end labeled with a “0’” and the right
end with a “9”. The parameters evaluated were as follows:

* peri-orbital skin sagging: 0 = more sagging and 9 = more
lifted;

* peri-orbital skin puffiness: 0 = much more puffy and 9 =
much less puffy;

* peri-orbital skin wrinkles: 0 = more/deeper wrinkles and
9 = less/smoother wrinkles;

* entire face/overall appearance of aging skin: 0=
worse/more aging and 9 = much improved/looks younger.

PROCEDURES

Each study participant underwent at baseline (Visit 1)
the following procedures: medical history was obtained, the
concomitant medication form and Skin Product Usage
Questionnaire was completed, a urine pregnancy test was
administrated (when required), and weight was measured
and recorded.

The above-described investigator’s clinical assessments
were conducted and when a subject met all inclusion/exclu-
sion criteria she was enrolled as a study participant.

All participants were instructed to complete subject self-
assessments 48 hours post-treatment. At the same time, blood
was drawn and archived/frozen at -20°C for analysis of col-
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lagen at a later date, and photographic images of the face
were obtained using standardized equipment and procedures.

At 48 hours post-study enrollment, a Self-Assessment
Questionnaire was completed by subjects at home and the
form returned to the clinic via postal service.

On subsequent visits at Weeks 2, 4, and 8, participants
were interviewed for adverse experiences, concurrent
events or illness, use of concurrent therapy (including their
daily skin care products), changes in medication, and
missed dosing and/or changes in regimen of the test prod-
uct, weight was measured and recorded and self-assess-
ments were completed.

An investigator’s clinical assessment was conducted
that included a global evaluation of the subject’s facial
appearance compared to baseline photographs, blood was
drawn and archived/frozen at -20°C for analysis of collagen,
and photographic images were obtained. The test product
was examined to record the use rate and ensure adequate
compliance with the treatment regimen or collected and dis-
pensed as needed. Any suspected compliance problems were
discussed with the subject and resolved. At the end of the
study, all participants completed a marketing questionnaire.

RESULTS

Forty subjects were enrolled in the study and 38 com-
pleted it as of July 12, 2001. Subject No. 22 and Subject
No. 35 discontinued after both withdrew consent.

The average age of the A (7.5 g) dosage group was 54
(range 38-65) years and of the B (8.5 g) dosage group 55
(range 39-65) years. With the exception of one Hispanic
subject in the B group, all other subjects were Caucasian.

Over the course of the study eight subjects missed ten
evaluation visits. All evaluation data obtained were includ-
ed in Tables 1 and 4 which displayed the investigator’s
mean clinical evaluation scores and the subject’s mean self-
evaluation visual assessment scale (VAS) scores, respective-
ly. For statistical treatments of differences between evalua-
tion periods, only data from subjects at each of the two peri-
ods were used (correlated [non-independent] samples).

The mean values for the investigator’s clinical evalua-
tion scores and the range of values are reported in Table |.
The changes in mean score values over time (Visit 1 [base-
line] through Visit 4) were not unidirectional except for
Periorbital Wrinkles for both Groups A and B and Overall
Periorbital Skin Aging for Group B, which showed improve-
ment over the entire course of the study. The range of values
at any time period for Groups A and B, and over the course
of the study, generally overlapped. Occasional preliminary
statistical comparisons between Group A and Group B val-
ues at the same time periods (data not shown) were not sta-
tistically significant. These findings were not surprising con-
sidering the similar dosage levels in Groups A and B.
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Table 2. Overall changes in investigator’s combined mean clinical evaluationa

Dosage/(m)P- Visit 1 Visit 4 ac td pe

Periorbital

Sagging A+B 3.104f 333+ +0.21+ 0.79 <0.434
(33) 0.968 1.19 1.54

Periorbital

Puffiness A 4B 3.30+ 3.67x+ 0.36+ 1.32 <0.195
(33) 1.13 1.27 1.58

Periorbital

Wrinkling A +B 5.03+ 4.06+ -0.97+ 4.6 <0.001
33) 1.16 1.27 1.21

Periorbital

Aging A+B 4.82+ 3.76% -1.06+ 4.8 <0.001
(33) 1.07 0.90 1.27

Overall

Facial Aging A+B 4.33 3.76+ -0.58+ 3.0 <0.006
(33) 1.16 0.87 1.12

Scores: 0 = None; 1-3 = Mild; 4-6 = Moderate; 7-9 = Severe

Combined values from A (7.5 g) and B (8.5 g) dosages with (n) equal to total number of values.
4 = the difterence between visit 1 and visit 4 valucs.

t = the t valuc determined for correlated (non-independent) samples.

p = significance of the difference by two-tailed t test.

mean score value (£ standard deviation).

standard deviation.

mee e o

Table 3. Investigator’s mean overall facial global improvement scoresa

Visit
Dosage/(nlh 2 3 4
A=75g 0.83+C 1.33+ 1.83+
(18) 0.79a 1.08 0.79
t€ =4.5 5.2 9.9
Pf=<0.001 <0.001 <0.001
B =8.5¢
(14) 0.36+ 0.86+ 1.57+
0.50 0.66 0.65
=2.69 4.84 9.10
P=0.019 <0.001 <0.001
A+B 0.63+ 1.13+ 1.72+
(32) 0.71 0.94 0.73
t=5.00 6.76 13.34
p=<0.001 <0.001 <0.001

a.  Scores:-1 = Worsened; 0 = No change; 1 = Slight improvement; 2 = improved;
3 = Much improved as compared to baseline (Visit 1) photograph = to Zero.
(n) = number of correlated (non-independent) values.

mean score value (+ standard deviation).

standard deviation.

t = the t values determined for correlated (non-independent) values.

p = significance of the difference by two-tailed t test.

—e a0
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Therefore, additional analyses were limited to the signifi-
cance of the overall changes between values for Visit | and
Visit 4 of the combined data from Group A and Group B.

The statistical findings of the overall changes in the inves-
tigator's combined (A + B) mean clinical evaluation scores
between Visits 1 and 4 were based on correlated (non-inde-
pendent) samples and are displayed in Table 2. For Periorbital
Sagging (p<0.434) and Periorbital Puffiness (p<0.193) the
changes were not statistically significant, However, Periorbital
Wrinkling and Aging and Overall Facial Aging all show high-
ly significant improvements between Visits 1 and 4 (p<0.001,
0.001, 0.006, respectively).

At Visits 2 through 4, the investigator evaluated the
global improvement of each subject’s facial appearance as
compared to a baseline (Visit 1) photograph and scored any
change as follows: -1 = worsened; 0 = no change: 1 = slight
improvement; 2 = improved; 3 = much improved. The com-
bined improvement score for each dosage (treatment) group
at each of Visits 2 through 4 was the mean score per subject
for the group (Table 3). As with the investigator’s clinical
evaluation scores, there was a general overlap between the
ranges of values in the A and B groups at any time period
and in this case mean Group A values were generally higher
than Group B. Over time the mean global improvement
scores increased, although there was no obvious linear cor-
relation between improvement and the time course of the
study. However, at all evaluation times and at both dosages
(A or B) or the combined dosage groups (A+B) the mean
global improvement scores were statistically significant
(p<0.019 or better) as compared to the baseline photographs.

The subjects self-evaluated the improvement in their
own skin condition by drawing a vertical line through a 160
mm horizontal visual assessment scale (VAS) marked on
the left with a 0", indicating a worsening of their skin con-
dition, and on the right with a "9, indicating improvement
in skin condition. These mean self-evaluated VAS scores
are displayed in Table 4,

At any time period, within any parameter evaluated,
within both A and B treatment groups, there were wide vari-
ations in individual VAS values, with considerable overlap
in the A and B group values. Mean VAS values for any sin-
gle time period varied between 77.4 and 92.8 mm for the
parameters evaluated in the A group and between 72.6 and
96.6 mm for the B group. These are displayed in Table 4. In
all cases, there was an improvement in skin condition over
the course of the study.

Using the “3 Day™ mean values as baseline, the mean
differences between the combined A + B “3 Day” values
and end study (Visit 4) values for the parameters evaluated
are presented in Table 5. For all four parameters (perior-
bital sagging, puffiness, wrinkling, and overall facial aging)
self-evaluated by the subjects, the improvements over the
course of the study were statistically significant (p< 0.002,
<0.037, <0.002, <0.010, respectively).
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Table 6.

Blood Collegen Assay
(summary data n = 33)

E o ra

1 e

% a1

E /

E 000 /

%

% . /

May 18 May 31 durw 14
Date of serum collection

Conclusion: On average, patient’s blood/collagen levels increased 114%

Findings on blood collagen assays (Table 6) demo
strated an exponential increase in the blood collagen co
centration (pg/ml) during the course of the trial.

SAFETY

During the course of this study, a total of 13 subje
presented with 22 adverse reactions of all types (seven
treatment subjects with nine, and six B treatment subje
with 13). All reactions were resolved.

Of the total number of adverse reactions, Group
treatment Subject Nos. 2, 30, and 38 presented with thr
possibly product-related adverse reactions, and Group
treatment Subject No. 17 presented with three possit
product related reactions. With the exception of a mild pr
ritus of the extremities over 3 days (No. 17), all other p¢
sibly product-related reactions were gastrointestinal
nature (diarrhea and one case of nausea). One of the
reactions was moderate in severity (No. 38), while all o
ers were mild. Overall, under the conditions of this stu
the dietary collagen treatments were apparently safe to u

DISCUSSION

The results of our study suggest that a dietary collag
formulation is a safe and efficacious modality to mang
facial aging in women.

The beneficial effects of dietary and nutritional supp
ments on aging skin have been reported.

Animal experiments 22 revealed that caloric restrict
(CR) in rodents results in an increase in both mean ¢
maximum life span and that nonenzymatic glycation
body proteins and subsequent advanced glycation reacti
contribute to the aging process. In such experiments |
reduces the extent of glycation of blood and tissue prote
and the age-related accumulation of glycoxidation produ
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Table 4. Subjects’ mean self evaluation vas scores?

Dosage Day 3 Visit 2 Visit 3 Visit 4
Periorbital
Sagging A=75¢g 8240 87.1 88.6 .
(63 — 188)C (50 -124) (50 —126) (61 - 127)
[20] [19] [20] [18]
B=85g 77.0 83.7 92.7 94.6
(39 = 110) (25 — 129) (54 - 131) (77 =137)
[19] [20] [19] [15]
A+B 79.7 854 90.7 93.7
Periorbital ‘
Puffiness A 79.6 84.0 90.2 84.8
(35 - 125) (51-112) (52-123) (53— 121)
B 74.0 82.1 91.1 92.7
(07 -116) (30 -123) (62 - 136) (62 ~137)
A+B 76.8 83.0 90.6 88.8
Periorbital
Wrinkling A 77.4 82.5 89.8 88.0
(16 - 111 49 - 109) (53 - 153) (53 -116)
B 73.3 80.7 86.9 95.1
(10 - 106) (8 -125) (45 -114) (77 - 136)
A+B 75.3 81.6 88.4 91.5
Overall
Facial Aging A 79.8 87.5 85.0 86.3
(64 - 109) (61 — 140) (45 -126) (47 - 129)
B 72.6 83.2 85.5 96.6
(14 = 113) (10 - 126) (72 - 124) (66 — 155)
A+B 76.2 853 85.2 914

a. In millimeters (mm) from 160 mm horizqnte_tl v@sua] assessment scale marked at left end as “0”, indicating worsening
of condition, and at right end with a *9”, indicating improvement of condition
b. Mean score in mm c. Range of values d. Number of values

Table 5. Overall changes in subjects’ mean self evaluation vas scores? using day 3 as baseline

Dosage/(n)2- Day 3 Visit 4 AL d Pt

Periorbital

Sagging A +B 79.8+f 93.9+ 14.1+ 341 <0.002
(32) 19.48 18.7 233

Periorbital

Puffiness A +B 77.4+ 88.5+ 11.1% 2.19 <0.037
(32) 24.9 20.0 28.6

Periorbital

Wrinkling A+B 74.6+ 91.3+ 16.8+ 3.45 <0.002
(32) 23.9 19.5 27.5

Overall

Facial Aging A+B 76.5+ 91.8+ 15.3+ 2.73 <0.010
(32) 21.4 22.3 31.6

a.  Inmillimeters (mm) from 160 mm horizontal visual assessment scale marked at left end as “0”, indicating worsening of condition,
and at right end with a “9”, indicating improvement of condition
Combincd values from A (7.5 g) and B (8.5 g) dosages with (n) equal to the number of correlated (non-independent) values includ
cd in the statistical determination.
A = the difference between Day 3 and Visit 4 values.
t = the t value determined for correlated (non-independent) values.
p = significance of the difference by two-tailed t test.
mean score value (+ standard deviation).
standard deviation.

=

e e
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to determine whether the findings are reproducible in an
expanded femalc population,

In summary, a dietary formulation (Toki) had bencfi-

cial effect on periorbital wrinkling and overall facial aging
with minimal adverse effects.
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