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The Bio-Photonic Study on Restoration Effect of Collagen by
Full-colored Skin Imaging System
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Collagen is one of the main structural proteins in human dermis. The lack and atrophy of
collagen induces the appearance of wrinkles and beginning of aging. L-ascorbic Acid has
significant effects in skin-whitening and anti-oxidation, which helps to keep skin beautiful

and healthy, respectively.

With auto-fluorescence, the amount of collagen is in proportion to the strength of its
fluorescence spectrum. Therefore, a new method is proposed to determine the content of
collagen and the health of skin through the analysis of fluorescence and reflection spectra.
Compared with conventional chemical analysis, this method needs less time, and is much

more non-invasive.

Solutions of different concentration of external collagen and L-ascorbic Acid are applied
on healthy, spotted and wrinkled skin in this study. By the time dependence of fluorescence
and reflection spectra, the effects of skin absorption and restoration of collagen and

L-ascorbic Acid are derived, respectively.

The experimental shows that the collagen or L-ascorbic Acid solution of adequate
concentration is best for skin absorption. Admixed with suitable concentration of L-ascorbic
Acid, the collagen solution is well absorbed and results in effect of smoothing wrinkles; the
effect of L-ascorbic Acid to clear up the spots is also demonstrated. By scientific explorations
shown above, the restoration effects of cosmetic materials are validated, and people’s
confusion and myth about skincare products are avoided. Consequently, this study helps to

advance cosmetic industry.

Keywords: collagen, dermis, skin, L-ascorbic Acid, skin-whitening, anti-oxidation,

auto-fluorescence, non-invasive, fluorescence spectrum, reflection spectrum
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()~ EE AP g~ 2~ FE F > “The Design and
Prototype of a Hand—held 3D Full-colored Skin Imaging System by Optical
Coherence Tomography” » 2008 [~ 8% & # K77 ¢ » ~ ¢ > 5% > 2008 -

THE DESIGN AND PROTOTYPE OF
A HAND-HELD 3D FULL-COLORED SKIN IMAGING SYSTEM
BY OPTICAL COHERENCE TOMOGRAPHY

Bor-Wen Yang,l’* L.-M. Chan,”> W.-H. Cheng,” K.-C. Wang” and H.-H. Liao’
! Department of Opto-Electronic System Engineering
? Institute of Electronic Engineering; > Institute of Electrical Engineering
'3 Ming-Hsin University of Science and Technology
1,23 1, Hsin-Hsing Road, Hsin-Fong, Hsin-Chu, Taiwan, 30401, R.O.C.

“Phone: 03-5593142 ext. 3385, "Fax: 03-5593142 ext. 3388, 'E-Mail: bwyang@must.edu.tw
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Applications of Reflection Spectroscopy in Skincare and Skin Imaging

Bor-Wen Yang (1) and Hsu-Hsian Liao (2)
1 : Department of Opto-Electronic System Engineering, Ming-Hsin University of Science and Technology, Taiwan, R.O.C.
2 : Institute of Electrical Engineering, Ming-Hsin University of Science and Technology, Taiwan, R.O.C.

Abstract: Spectroscopy is applied in dermatology in this study. By fluorescence spectrum, collagen is quantified to explore
the effects of skincare product; by reflection spectra, scanned points in dermis are respectively identified to yield
non-invasive image.

Keywords: spectroscopy, dermatology, collogen, fluorescence spectrum, skincare, reflection spectroscopy, non-invasive

1. Introduction

In the study, the quantity of collogen in dermis is determined by fluorescence spectrum 1) to inspect the restoring
effects of cosmetics. The dermis is consolidated by absorption of external collogen, so the collagen becomes
constituent of skincare products.

2. Experimental

2.1 Effects of collagen

Through hydrolysis of collagen powder, solutions of different concentration are prepared and used on healthy,
spoted, and wrinkled skin to study the absorption and restoring effects of collagen. Two operation modes of
fluorescence spectrometer are used:

Fig.1 Fluorescence spectrorri‘ggf.
Stimulated by A= 330nm, collagen emits visible Fluorescence featured with A= 350 to 430nm.
2) The content and the absorption efficiency of collagen into dermis is thus decided by its

fluorescence spectrum.

For the convenience of face or hand detection, “Y-type” fiber is prepared in place of the sample box for the
spectrometer, as shown in Fig. 2. One of the arms of “Y” letter receives light directed from the monochrometer,
and the other transmits the reflected liglln from skin surface to the spectrometer for analysis.

e

fFrom Monochrometer

3. Results
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The absorption of external collagen into skin is demonstrated by the rise of the fluorescence spectrum. The
spectrum is raised within the characteristic region of A= 350~430nm after the collogen solution is used on the
skin surface for days, as shown in Fig. 3.

Arb. Unit
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—With Collagen

0.075 W.\ Marrmal Skin
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Fig.3 The fluorescence spectrum of skin rises after application of collagen solution.
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Fig.4 The absorption rates of stimulated spectra in inner side of forearm rise as a
function of time.

As time goes, the skin in inner side of forearm continues absorbing external collogen in a course of 3 weeks, as

shown in Fig. 4. The solution of ~0.5% is better absorbed than those of other concentrations. The saturation of

absorption appears in solutions of concentration higher than 1.0%, which implies too much collagen blocks its
way of subsequent absoption.

4. Conclusion and Discussions

By fluorescence and reflection spectroscopy, the absorption and restoration of collagen are explored,
respectively. It is found that collogen can be absorbed directly by way of skin surface. Collagen solution of
appropriate thickness is best for absorption. Smeared with collagen, the remedy is noticeable for wrinkles, but
not for spots.
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