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GREATER STABILITY AND ABSORPTION OF BIOAVAILABLE VITAMIN C
IN TWO OPTIMIZED FORMULATIONS COMPARED WITH A LEADING
COMPETITOR FORMULATION
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INTRODUCTION o (Cadaver skin from a single donor was mounted onto 1.0 cm2 Franz diffusion 5 Month 1 B Month2 B Month 3 Test 3 CONCLUSIONS
Vitamin C has several actions that may contribute to its efficacy in improving the cells and treated with 5 uL/cm? of one of the vitamin G formulations. Optmized 4% HOY Optimized 2% Competior 20% o After 19 hours in a Franz diffusion cell, the total percutaneous The two optimized formulations show greater
appearance of photoaged skin—it is an important antioxidant, is essential for o No reducing agent was included in the cells and, as a result, penetration of only Ho o 0 absorption of bioavailable vitamin C (Figure 3) was: vitamin G stability, and deliver more bioavailable
collagen biosynthesis, and reduces pigment synthesis by inhibiting tyrosinase. the bioavailable form of vitamin C was evaluated. o — 148 pg with product HQA (31% of baseline amount) vitamin G to the viable layers of skin, than the
Vitamin C is a highl bl ecule and oxidi dlv wh 4 10 liaht | | | leading competitor formulation. The optimized
| amllrl ,[IS dq , T};]ur.ls ak.e E[nr? ecl;J o i X I,[Zr? St rt?]pl dyI.W o (:);poge | o9 e The vitamin C content of the reservoir solution was assessed using high T | — 66 pg with product A (11% of baseline amount) product containing 10% vitamin C and 4%
or a|.r. i S . |.es W' _p'g SKIMT I Nas been sNown thd .e. clivery oTtopita y performance liquid chromatography at 0.5, 1.5, 3, 6, 10.5, and 19 hours. e — 12 pg with product C (2% of baseline amount). hydroquinone (product HQA) resulted in a more
applied vitamin C is highly dependent on the characteristics of the formulation than 10-fold areater absorotion of vitamin C than
including i ts vitami on2 i + The absorption of bioavailable vitamin C was inversely and X y
used, including its pH and its vitamin C concentration.? It was reported that, for RESULTS paselinen o o e absorption of bioavailable vitamin C was inversely an the competitor product. The optimized product
. . . . . i inC 7 . . . . . .

optimal absqrptlon into the gkln, thg pH.of the formulatlorcl) should be less than 3.5 i ng?ér;{n(%) exponentially correlated with the water content in each formulation: containing 20% vitamin C (product A) resulted in
and the maximal concentration of vitamin C should be 20%.2 €S 30~ — With HQA, absorption was 148 pg and water content was 12% a more than 5-fold greater absorption of vitamin
Commercially available formulations of vitamin C differ in their characteristicsand e« After storage at 40°C, the vitamin C content of each formulation was little — With product A, absorption was 66 ig and water content was 25%  C than the competitor product.

: . [ : : : : : . : : : -40
a comparison of thg in V{tro stability and percutaneous absorption of vitamin C in changed mlthe opt|m|z§d hydroqw.none.:/ascorblc acid product (HQA), reduced -41% — With product G, absorption was 12 pg and water content was 77%.  REFERENGES
three such formulations is presented. somewhat in the optimized ascorbic acid product (A), and reduced most of all .

e |n addition, the absorption of bioavailable vitamin C was inversely and
exponentially correlated with the extent of vitamin C degradation:

1. Pinnell SR. Cutaneous photodamage, oxidative
stress, and topical antioxidant protection. JAm
Acad Dermatol 2003;48:1-19.

in the competitor product (C) (Figure 1).

Figure 1. Reduction in vitamin C content in different formulations after storage at 40°C for up to 3
months.

METHODS

e After 1 month, the vitamin C content was:

Test 1 (Accelerated Stability Test 1) — With HQA, absorption was 148 jig and vitamin C content

| | o | ~ Not reduced with HQA did not decline 2. Pinnell SR, Yang H, Omar M. Topical
. The fpllowmg formulations of. vitamin C were §t9red at 40 .C for 3 months in _ Reduced by 8% with A _ With product A, absorption was 66 g and vitamin C content | -ascorbic acid: percutaneous absorption
identical clear glass bottles with a screw-top lid incorporating an eyedropper declined by 8% studies. Dermatol Surg 2001:27:137-42
with rubber bulb: — Reduced by 11% with C. eclined Dy o/ ' S '

— Optimized 4% hydroquinone plus 10% L-ascorbic acid-based serum (HQA)3

e After 3 months, the vitamin C content was:

— With product C, absorption was 12 pg and vitamin C content

3. Obagi-C® Rx. The Early Intervention System.
Available at:

Optimized 4% HQ/ Optimized 20% Competitor 20% declined by 11%.
— Optimized 20% L-ascorbic acid-based serum (A)4 — Reduced by 2% with HQA e AR e http://www.obagi.com/article/forphysicians/
0 | | I- I-
— A leading competitor 20% L-ascorbic acid-based product (C). — Reduced by 17% with A I obagi-crxsystem/obagi-crxsystem.html.
| 60 Accessed May 26, 2008.
e The vitamin C content of each formulation was determined at baseline and after — Reduced by 41% with C. 10 148 g . . | .
4. Obagi Professional-C Serum: Transforming

1, 2, and 3 months using a titration method that correlated well with standard
high performance liquid chromatography methods and which detected only
bioavailable vitamin C—and not its oxidized (and non-bioavailable) form,
L-dehydroascorbic acid.

Test 2 (Accelerated Stability Test 2)

Repeat of Test 1 except that the formulations were stored at 45°C and their

o The degree of degradation of L-ascorbic acid was linearly correlated with the

water content in each formulation, which was 12% with HQA, 25% with A, and
/7% with C.

Test 2

o After storage at 45°C for 1 month, vitamin C degradation was again lower in the

optimized products than in the competitor product (Figure 2):
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Vitamin C. Available at:
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DISCLOSURES
Supported by OMP, Inc.

vitamin C content was determined only at baseline and 1 month 0 20- L
g | — 2% with product HQA ] Presented at the Summer Academy Megting 2008
Test 3 (PerCUtanealIS Absal‘plian Evalllaﬁan) B 140/0 Wlth product A Figure 2. Reduction in vitamin C content in different formulations after storage at 45°C for 1 month. 0- Optiized 4% HQ | —— | Competion 20% Of the American Academy Of Dermat()logy,
. . _ L , 10% ascorbic acid ascorbic acid ascorbic acid JuIy 30-AUQ 3, 2008, Chicago, L.
e The percutaneous absorption of vitamin C was evaluated in vitro over a period — 29% with product C. (HQA) (A) ©)

of 19 hours at 37°C using human cadaver skin in Franz diffusion cells (finite
dose method).

Figure 3. Total percutaneous absorption of bioavailable vitamin C from different formulations
(assessed in a Franz diffusion cell over a period of 19 hours).



