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(54) Title of the Invention: Stable vitamin ¢ formulations

Abstract Title: Formulations comprising vitamin C in glycol carrier

(57) A method of stabilising L-ascorbic acid from oxidation comprises dissolving the L-ascorbic acid in a glycol carrier in

the absence of any other solvent, solubility enhancer or stabilising agent. The glycol carrier is preferably selected

from propylene glycol or a mixture of propylene glycol and butylene glycol. The method exemplified involves slowly
dissolving dry powdered L-ascorbic acid in constantly stirred propylene glycol, wherein the solution is maintained at

room temperature ~20°C until dissolution is complete to provide a solution with 8.0% L-ascorbic acid and 92.0%
propylene glycol. The shelf life of such solutions is shown to be over one year. A stabilised solution of L-ascorbic
acid in which the L-ascorbic acid is dissolved in a glycol carrier in the absence of any other solvent, solubility

enhancer or stabilising agent is also provided.
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Stable Vitamin C Formulations

DESCRIPTION

Technical Field

The invention refates to formulations containing free &-ascorbic acid (vitamin

C) intended to increase the stability and shelf-life of the free vitamin C.

Backaground of the Invention

Vitamin C is a very valuable health product. It can be taken orally or applied
topically to the skin. It is the latter use which is the focus of this invention.
Topical application of vitamin C in solution has been found to have a highly
peneficial effect on human skin. The generation of collagen and collagenous
materials is promoted and the skin is softened. The incidence of wrinkles is
reduced, and the overall effect is one which makes the skin appear
rejuvenated. Topically applied vitamin C in solution also has the effect of
strengthening the skin tissue against UV irradiation, pollution, de-pigmentation

and damage by free radicals,

One serious and known problem in the formulation of dermatological
compaositions containing vitamin C is the basic instability of £-ascorbic acid in
solution. Free L-ascorbic acid is very sensitive to light, to heat, to oxygen and
to water. YWhereas dry powdered {-ascorbic acid can have a stability of up to
3 years, in solution that stability falls to a few weeks at most. Considerable
efforts have therefore been made to find a formulation of &-ascorbic acid in
solution which has an improved stability. US-B-6087393, for example,
discloses a formulation which comprises £-ascorbic acid in solution in a mixed

glyco! carrier in the presence of other glycols, stabilising agents and solubility
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assisting agents. The mixed glycol carrier is said to stabilise the f-ascorbic
acid from oxidation, and the preferred carrier is a mixture of propylene glycal
and butylene glycol, together with the abovementioned additional stabilisers.
US-B-6087393 teaches that using such a mixed glycol carrier, plus other
stabilisers, the stability of the solution can be increased so as to provide a
shelf life of up to three months. US-B-8087383 provides as a compatison
Example a mixture of f-ascorbic acid, propylene glycol and the stabiliser
Sepigel 305 (which is a polyacrylamide) but teaches that this comparison
Example “did not provide the stability of aesthetics required for a cosmetic
product”.

The Invention

The invention is based on the surprising discovery that the stability of a
solution of C-ascorbic acid in a glycol carrier can be very significantly
increased by removing from the composition all other stabifisers. The glycol
cartier is preferably a single glycol, such as propylene glycol. Mixed glycol
carriers are however included within the scope of the invention. A mixture of
propylene glycol and butylene glycol is one such mixed carrier. 1t is however
surprising that the removal from the composition of all of the stabilisers
commonly used to prolong the shelf life of vitamin C solutions does have an
effect directly opposed to that which would be predicted. The stability of a
simple solution in the glycol carrier is in fact significantly improved by the
removal of all other stabilisers in the method according to the invention. The
useful shelf life can be increased from the mere three months attained as a

best scenario case in US-B-6087393 to one year and more.

The glycol used in the formulation of this invention has a function of
transporting the ¢-ascorbic acid to the dermis, where it stimulates the
production of collagen. The collagen is combined with elastin in the dermis,
and this combination helps {o reverse the signs of ageing. The result is

reduced fine lines and wrinkles, and an improvement in skin texture.



10

2

a

The following Examples illustrate the invention.

Example 1

Dry powdered £-ascorbic acid obtained as a BP grade was dissolved slowly
and carefully in constantly stirred propylene glycol. The propylene glycol was
obtained from Sigma. The solution was maintained at room temperature, at
~20°C until dissolution was complete, and was then transferred into a clean
dry glass container. The guantities used provided a solution with a
composition by weight of 8.0% £-ascorbic acid and 92.0% propylene glycol.

The solution was stored at room temperature for a period of 20 months,
during which time the solution was periodically tested to determine the %
content of ¢-ascorbic acid. During the course of the testing, the visual
appearance of the solution and the chemical composition were monitored for

the presence of any degradation products (typically yellow in appearance).

The stability of the £-ascorbic acld was measured using the standard test as
outlined in British Pharmacoposia, with the amount of f-ascorbic acid

expressed as a weight percentage shown in Table 1.

Age of sample Initial After 10 After 18.5 After 20

formulation | months months months

% t-ascorbic acid 8.0% 7.58% - 7.35% 7.44%

2

5

Table 1

After 20 months, it was noted that the solution remained clear and colourless,

and that the chemical stability of the ¢-ascorbic acid was maintained,
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Example 2

Example 1 was repeated but using different proportions of the ¢-ascorbic acid
and propylene glycol. The formulations were prepared in an analogous
manner to that of Example 1 and stored under the same conditions. The initial
compositions by weight of the solutions are shown in Table 2, Formulations
B, D and F additionally contain 1 wt % of the stabiliser Sepigel 305 and were
made by the method as taught in US-B-6087393. Those formulations are
provided for comparison purposes, are not therefore formulations according to
this invention, and are therefore high!ighted in Tables 2 and 3 to indicate their
comparison nature. No other ingredients, either as solutes, solvents or

stabilising agents, were added to the solutions.

“Ingredients Formulation (g wiw)

A B C D E R

“{-ascorbic acid 80 80 | 65 8.5 50 | &BQ

Propylene glycol 92.0 91.0 935 | 825 | 950 f’:“";9f4f20-5f

Sepigel 305 0.0 10 00 | 1.0 00 1 10

Table 2

The formulations were tested over a four month pericd to determine the %
content of t-ascorbic acid. The resuits of these iests are shown in Table 3.
Because formulation A is identical to that of Example 1 above, it is reasonable
to assume that the ongoing stability of formulations A, C and E for a periad of
up to 20 months or even longer will match that of Example 1. On the other
hand it is known that the comparison formulations B, D and F which are
reproductions of formulations according to US-B-8087393 will have the much
shorter shelf life reported in that US Patent, and the results shown in Table 3

illustrate that to be true.
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% t-ascorbic acid in formulation

Age of sample Initial formulation 4 months
Formulation A 8.0% 7.04%
Formulation B 80% 3.10% |
Formulation C 8.5% 6.23%
FormulationD 1 65% L 388%
Formulation E ‘ 50% 4.81%
Fomulationk b 508 o 287%
Table

The following was noted at the end of the four month storage period.
Formulation A contained a small amount of un-dissolved vitamin C;
formulations C and & were clear solutions, Comparison formulations B, D and
F are dispersions, and each contains a significantly larger proportion of
vitamin C that was unable to dissolve into the solution due fo the presence of
the Sepigel stabiliser. The vitamin C concentration in formulations A, C and E
is significantly higher than compared with the corresponding formulations (B,
D and F) that contained the Sepigel. The concentration of vitamin C in
formulations A, C and E is constant and shows only a slight reduction over
time due to natural degradation of the free f-ascorbic acid, as well as to

analytical variations due to the nature of the technigue.
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CLAIMS

1. A method of stabilising £-ascorbic acid from oxidation by dissolving the ¢-
ascorbic acid in a glycol carrier in the absence of any other solvent, solubility

enhancer or stabilising agent.

2. A method according o claim 1, wherein the glycol carrier is propylene

glycol alone.

3. A method according to claim 1, wherein the glycol carrier is a mixture of
propylene glycol and butylene glycol.

4, A stabilised solution of £-ascorbic acid in which the €-ascorbic acid is
dissolved in a glycol carrier in the absence of any other solvent, solubility
enhancer or stabilising agent.

5. A stabilised solution according to claim 4, wherein the glycol carrier is

propylene glycol ajone.

6. A stabilised solution according to claim 4, wherein the giycol carrier is a

mixture of propylene glycol and butylene glycol.

7. A stabilised solution according to claim 4, which has a shelf life of over

one year,
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