


Skin aging is a complex process 
determined by individual genetic 
endowment as well as by environ- 
mental factors.' We have all seen 
people whose skin looks younger 
than their chronological age and 
others whose skin appears older 
than their years. Of course, you 
cannot go back and order new par- 
ents, but you can take the initiative 
and minimize the impact of the 
environmental factors under your 
control. You can also utilize effec- 
tive therapies to counteract changes 
in the skin that occur over time. 

Collagen is an integral part of the 
skin's fabric. It forms a mesh-like 
structure that helps to support new 
cells as they grow while providing 
needed flexibility. There is more 
collagen in the skin than any other 
protein, but it is not inert. There is 

continual collagen synthesis and 
degradation, and the balance 
between them determines whether 
you have a collagen deficien~y.~ 

Collagen's significance in main- 
taining healthy skin has been 
known for decades. Women have 
long gone to dermatologists to 
have collagen injected under their 
skin. This treatment, first per- 
formed in 1982, augments the 
skin's natural network of collagen 
in areas where it has become 
depleted, immediately removing 
fine lines and wrinkles, and tem- 
porarily restoring a smoother, 
softer, and more youthful appear- 
ance to their skin. 

There is no question that these 
injections are effective. As with nat- 
ural collagen, however, the injected 
supply diminishes, so continued 

treatments are required. This 
entails substantial financial expen- 
ditures that over time can easily add 
up to thousands of dollars. There is 
also the pain associated with the 
injections after the anesthetic wears 
off. And, of course, most people do 
not want to be pricked with needles, 
especially around their eyes, or be 
inconvenienced by a dermatolo- 
gist's waiting room. 

As news about the success of 
collagen injections spread, many 
cosmetics companies rushed to 
take advantage of the commercial 
opportunity. They introduced col- 
lagen creams and advertised that 
their creams could produce anti- 
aging effects similar to those of 
injections. Regrettably, collagen 
molecules are too large to pass 
through the upper layer of the 
skin on their own, so the only 
benefit of the creams was to mois- 
turize the surface of the skin, leav- 
ing unchanged the fundamental 
issue of declining collagen levels 
in the underlying layers. The reg- 
ular use of vitamin C-fortified 
creams facilitates collagen synthe- 
sis beneath the skin,3" but the 
age-related degradation of collagen 
can overwhelm the ability of 
vitamin C to generate new collagen. 

Until recently, little else could 
be done. BotoxQD injections are able 
to improve the worry lines that 
occur on the upper face when 
frowning and squinting. The injec- 
tions are also effective for dimin- 
ishing crow's feet and forehead 
lines. Once again, however, the 
issue of pain and needle pricks pre- 
sents itself. Also, Botoxm is a toxin 
that works by paralyzing the small 
muscles involved in facial expres- 
sions. As a result, the lines may 
disappear, but there can be a 
diminished expressiveness of the 
face. And, of course, the injections 
only last a few months, requiring 
continued hassle and expense to 
maintain the improvement. 
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First Transdermal Collagen 
Delivery System 

A few months ago, the inventors 
of a new transdermal collagen- 
delivery system approached the 
Life Extension Buyers Club and 
suggested that the product be 
offered to Foundation members. 
This  patent-pending delivery 
system enab les  very large  
molecules such as collagen to pass 
through the upper layer of the 
skin. This allows the collagen to be 
delivered directly to the third layer 
of the epidermis-a feat achieved 
previously only by injection. The 
inventors presented several scien- 
tific studies to the Life Extension 
staff and showed stunning before- 
and-after photographs demon- 
strating this liquid's efficacy. 
Finally, it seemed, there was a top- 
ical liquid that produced many of 
the effects of injections without the 
pain and huge expense. 

While the specific structure of 
this delivery system is a closely 
guarded secret until the patent is 
issued, Life Extension has learned 
that it involves a supersaturated 
formulation with a unique releas- 
ing component that incorporates 
dissolving polymers. Researchers 
have recently developed models 

Medical illustri I of the epidermis, 
dermis, and subcutaneous layer of the skin, 

shown with the arterial blood supply. I- - I 

for controlling drug delivery that 
have enabled them to understand 
the physics of drug release from 
 polymer^.^ This has permitted 
scientists to deliver beneath the 
skin substances such as collagen 
that could not be effectively trans- 
ported there before. 

In addition, these scientists have 
produced a way to supersaturate 
the liquid formulation in a way that 
further enhances skin permeation.' 
They have found a way to maintain 
the concentration of a substance 
at supersaturated levels, which 
enhances the driving force for 
future transdermal drug delivery by 
increasing penetration through the 
skin layer. While collagen is not a 
drug, getting it to where it is need- 
ed most could easily produce drug- 
like effects. 

.Studies Confirm 

the System's Efficacy 
-- 

The new transdermal collagen 
liquid is called Hydroderm". It con- 
sists mainly of ype I marine colla- 
gen, though it contains small 
amounts of 29 other nutrients that 
contribute to its effectiveness, 
including vitamins, minerals, and 
hydrating proteins. 

In the first study to demonstrate 
the product's efficacy, scientists 
tested the ability of their new deliv- 
ery system to penetrate the third 
layer of the epidermis. They 
applied Hydroderm" to human 
cadaver skin and a cellulose 
acetate skin model following the 
instructions on the product insert. 
Penetration studies were per- 
formed in a diffusion chamber and 
the results were recorded at 10 
minutes, 20 minutes, 30 minutes, 
and an hour later. The researchers 
found that 40% of the Hydro- 
derm" dose penetrated the upper 
three layers of the epidermis with- 
in 10 minutes. Penetration rates 
increased to 60% after 20 minutes, 
75% after 30 minutes, and 95% 
after an hour. Therefore, virtually 
all of the Hydrodema made it to 
the desired location. Electro- 
phoresis and immuno-precipita- 
tion analyses confirmed that the 
product molecule was intact after 
skin penetration. 

Scientists then performed a 
study to determine the benefits of 
Hydroderm" on live human 
subjects. Five volunteers ranging 
in age from 25 to 88 had their wrin- 
kle status determined based on 
micrometer readings and digital 
photography. They then applied 
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the liquid to half of their faces for 
21 days. The results were impres- 
sive. As expected, the two volun- 
teers in their twenties showed the 
least benefit due to the still-sub- 
stantial amounts of natural colla- 
gen in their skin. Even including 
those two subjects, however, the 
total average reduction in wrinkle 
measurement was 17.4% around 
the eyes and 15.2% on the tempo- 
ral cheek. Although there was less 
improvement in the chin and 
mouth areas (9.8% and 9.1%, 
respectively), the overall effective- 
ness of the product on the entire 
facial region was a dramatic 10.3%. 
The only side effect was a slight 
burning sensation for three to five 
minutes after the product was 
applied. This sensation was 
temporary, however, and no 
longer occurred by the end of the 
second week. According to the 
researchers, the product "soft- 
ened the facial skin" of the 
volunteers and "induced a clearer 
facial appearance." Considering 
how many years it took to 
develop those wrinkles, a 10% 
reduction in three weeks is 
great news indeed. 

While the results of these two 
studies are impressive, we at Life 

Extension have learned to be 
skeptical of what can turn out to 
be hyped claims. Therefore, we 
asked for samples to try on people 
that we know personally. The ini- 
tial results have been encourag- 
ing. One woman who regularly 
used Botoxm injections stated that 
Hydroderm" worked just as well. 
We then requested more samples 
so we could conduct our own clin- 
ical study and ascertain whether 
the product was really effective. 
We gave 10 people of various ages 
a jar of this transdermal collagen 
liquid and instructed them to use 
it on only one side of the face for 
30 days. The results in some of the 
study participants were signifi- 
cant. There were visible age- 
reversing effects, including a 
reduction in fine lines, diminished 
bags under the eye, and removal 
of irregular pigmentation. 

One older study participant 
could not wait for the clinical trial 
to finish, as she looked somewhat 
disfigured because one side of her 
fact looked younger than the 
other. Younger volunteers, on 
the other hand, did not notice a 
significant improvement. Most of 
the participants, however, were 
extremely satisfied with the prod- 
uct and eagerly awaited the com- 
pletion of the study so they could 
use Hydroderm" on the other side 
of their faces as well. 

In line with its commitment to 
vigorous research, Life Extension 
will conduct another clinical 
study on Hydroderm" in the near 
future. This time, however, it will 
be restricted to older women with 
visible signs of skin aging. The 
conclusions of this research will, 
of course, be included in a future 
issue of this magazine. In the 
meantime, we are offering this 
product so that Life Extension 
members can take advantage of 
its benefits at the earliest possi- 
ble time. 

How Hydrodermm Works 

Collagen fibers primarily exist in 
dense bundles, but the density and 
horizontal orientation of these 
bundles decline as you get 01der.~ 
Collagen forms part of the extra- 
cellular (outside the cell) matrix, 
which maintains the integration of 
cells in the skin tissue. Along with 
elastin and proteoglycan, and 
various structural glycoproteins, 
collagen directly influences the 
behavior of the skin's cells? This 
is why it is so important to ensure 
an optimal supply of collagen 
throughout your life. 

To understand how the 
Hydroderm" liquid works, you 
need a bit of background on the 
structure of the skin and how it 
ages. While people sometimes 
think of the skin as an inert layer, 
it is actually the largest organ of 
the human body. The skin is in a 
constant state of change. In fact, 
the cells of the top layer, known as 
the epidermis, are completely 
replaced an average of once every 
two weeks. 

The epidermis consists of three 
layers, with the very top layer in 
direct contact with the environ- 
ment. This layer has a very low per- 
meability that only small molecules 
can pass through, which is why 
most collagen creams are unable to 
penetrate it. While topical collagen 
creams help moisturize and reduce 
dryness and scaling, they do noth- 
ing to alter the basic supporting 
structure beneath the skin. 

Beneath the upper layer of 
the epidermis are two more layers 
that are critical for the skin's 
structural integrity and contain 
substantial amounts of collagen. 
The Hydroderm" delivery system 
enables topically applied collagen 
to penetrate the upper layer of the 
epidermis and nourish the underly- 
ing structures of the skin. 
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Many Factors Involved 
in Skin Aging 

In the last 50 years, tremendous 
progress has been made in under- 
standing the mechanisms and 
mediators involved in the slow but 
steady deterioration of the skin.1° 
We now know that the anatomical 
changes in aging skin result in 
altered function and susceptibility 
to disease." There are alterations 
in immune surveillance and a 
reduction in the skin's vascular sup- 
ply. Impairments of thermal regu- 
lation, tactile sensitivity, and pain 
perception also occur as one ages. 
At the same time, the dermal-epi- 
dermal junction becomes flatter, 
giving the appearance of atr~phy.'~ 
This occurs due to a reduction in 
the dermal cell population as well 
as changes in the quantity and 
characteristics of the collagen and 
elastin fibers in the skin.I3J4 

While many factors are involved 
in the aging of skin, most are asso- 
ciated with one major mechanism: 
the synthesis of intercellular 
(between the cells) adhesion 
molecules under the top layer of 
the skin.'' These aging factors 
directly or indirectly induce a 
micro-inflammatory cycle, leading 
to the secretion of collagenase, an 

enzyme that eats away at collagen, 
as well as reactive oxygen species 
(free radicals). The end result is 
that the matrix supporting the skin 
is slowly destroyed, producing a 
variety of visible and invisible 
changes to the skin layer. 

While people often focus on 
ultraviolet radiation and cigarette 
smoking as causes of skin aging, it 
also occurs naturally due to the 
body's metabolic requirements and 
the passage of time. For example, 
nearly all of your body's cells use 
glucose (blood sugar) for fuel. 
Sometimes, however, glucose binds 
to proteins in a reaction known as 
glycation. This process results in 
the formation of advanced glyca- 
tion end-products that can cross- 
link the proteins they bind with- 
including collagen. Studies have 
shown that glycation impairs 
the assembly of collagen macro- 
molecu le~ .~~  Glycation end-prod- 
ucts also keep type IV collagen 
molecules from forming a normal 
network-like structure.I7 Since type 
N collagen is responsible for the 
mechanical stability of the skin's 
scaffolding known as the basement 
membrane, glycation accounts for a 
significant amount of skin deterio- 
ration. Just as you have to eat to 
live, you can take steps to replenish 

the collagen that is destroyed by 
this regrettable, albeit natural, 
process. 

Skin aging also appears to have 
a hormonal component. A Spanish 
study of women aged 35 to 60 
found a dramatic decline in type 
IV collagen in the basement 
membrane, which decreases the 
strength of this important founda- 
tion for the skin.18 This decline 
in collagen levels can be partially 
reversed when women take 
supplemental estrogen. Therefore, 
the natural reduction in estrogen 
levels that occurs with age is 
partially responsible for the 
observed changes to skin, at least in 
women.lg The health risks associat- 
ed with estrogen drugs have caused 
many health-conscious women to 
stop using them. Fortunately, there 
are some natural alternatives such 
as DHEA, which has demonstrated 
anti-aging effects when consumed 
orally or applied topi~ally.~," 

Physical stress taxes the skin as 
well. The force of gravity exerts a 
continuous stress on the extracellu- 
lar (outside the cell) matrix, which 
triggers the production of the 
superoxide radical by the mito- 
chondria of the affected cells. This 
results in free-radical damage and 
other biological events that lead to 
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