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Introduction
Creams are defined as Semi-solid preparations for cutaneous 

application, intended for local or transdermal delivery of active 
substances, or for their emollient or protective action. They are of 
homogeneous appearance [1]. Creams are topical semi-solid dosage 
form, contain one or more active ingredients uniformly dispersed or 
completely dissolved in a specific base and suitable specific excipients 
such as, viscosity-enhancer agent, emulsifiers, antimicrobial agents, 
stabilizing agents and antioxidants [2]. Use of antimicrobial agent is 
quiet necessary in preparations that are more susceptible to the growth 
of microorganisms or unless product have itself some antimicrobial 
properties. Assurance must be provided through product sufficient 
preformulation studies that excipients do not interfere with availability 
of the active ingredient(s) and indicate suitable compatibility with 
other excipients of the dosage form.

Stability of a pharmaceutical product may be defined as the 
proficiency of any dosage form in a specific container/closure system 
to persist its physical, chemical, toxicological, microbiological 
specifications [3]. Stability of pharmaceutical preparations can also be 
affected due to microbiological changes like growth of microorganisms 
in non-sterile products and changes occurs in preservative efficacy 
[4]. Stability studies are useful in providing sufficient information that 
must be required in selection of acceptable formulations, excipients 
and packing material for under development product and to evaluate 
its shelf life and storage conditions. According to WHO, environment 
factors effects the stability of finished pharmaceutical products which 
include temperature, light, humidity .On the other hand nature and 
physicochemical properties of active ingredients and excipients also 
influence the stability of product. Manufacturing procedure, closure, 
container and packing material nature play an important role in 
maintaining the stability of preparations [5].

Selection of Ascorbic acid creams to illustrate the present study is 
due to reason that potential role of ascorbic acid as active ingredient 
in topical pharmaceutical preparations and cosmetics product is 
being stimulated wide [6-11]. Ascorbic acid is naturally occurring 
antioxidant, effective in treatment and prevention of photo aged skin 
[12] and helpful in skin depigmentation and collegen synthesis [13].
Chemical and photochemical oxidation are considered to be major
cause of degradation in creams containing Ascorbic acid and also show 
sensitivity towards air and light [14-20]. L-dehydroascorbate (DHA)
and 2,3-L-diketogulonate (2,3-DKG) , L-erythrulose (ERU) and
oxalate are the primary degradation products of Ascorbic acid [21].
HPLC [22,23] and GLC [24] were proposed method for determination
of ascorbic acid degradation products.

Types of Degradation in Creams
• Photodegradation

• Degradation by heat

• Degradation by change in pH

• Degradation by microbial contamination

• Degradation by formulation ingredients
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Evidence of degradation

Visible change in consistency or appearance in dosage form like 
excessive “bleeding” (separation of excessive amounts of liquid) or 
formulation forms grittiness and agglomerates [2]. Other noticeable 
changes are:

• Change in color or discoloration

• Emulsion breakdown; Crystal formation

• Preparation shrinked due to evaporation of water

• Evidence of presence of microbial growth

• Change in odor is also a sign of instability

Precautions

• Avoid to form dilutions of topical semi solid dosage form until 
and unless it must require and care should be taken to use base of same 
type to obtain homogenous mixture.

• Creams should be of uniform consistency. No solid components 
should be observed when a cream is rubbed on the back of the hand.

• The container material must not interfere with product and affect 
the quality of the preparation or allow contamination of any type across 
the material of the container into the preparation. The closure must be 
well fitted to container and is equipped in such a way that tells whether 
the container has ever been opened or not. 

• Packaging must be adequate to protect Topical semi-solid dosage 
forms, must be packed that it is prevented from light, humidity, and 
loss during handling and transportation. Mostly flexible metal tubes 
are used. Nasal, aural, vaginal, or rectal creams should be delivered in 
containers modified for suitable delivery of the product to the site of 
application, or along with proper applicator [2].

Stability Testing Methods
Stability testing is performed to determine the quantitative 

decrease in the amount of active ingredient in any dosage form due 
to degradation. Stability indicating methods are used to measure 
concentration of active ingredient accurately regardless of presence 
of impurities and interaction of excipients or degradation products 
[25,26]. 

Following are types of stability testing:

Real-time stability testing

To get significant degradation in product under recommended 
storage conditions, real time stability test is performed; it is done for 
long period of time to achieve required degradation.

Accelerated stability testing

In accelerated stability testing, a product is subjected to different 
raised temperatures, warmer and ambient to accelerate degradation. 
Amount of heat that is supplied to make conditions required for 
product failure is than calculated.

Retained sample stability testing

In this testing one batch products are retained for at least 1 year and 
performed stability testing .This practice is required for usually every 
marketed product.

Cyclic temperature stress testing

In cyclic temperature stress testing, product being subjected to 
cyclic temperature stress on the basis of knowledge of product in order 
to create likely market place storage conditions. The cycle time is set as 
24 hours according to diurnal rhythm on earth i.e. 24 hour. This testing 
is not considered as routine testing for marketed products but mostly 
products experienced such conditions during storage in market.

Microbiological Spoilage in Pharmaceutical Creams 
and Cosmetics

Major cause of microbiological spoilage in cream are bacteria, yeast 
or fungi which enormously affect their metabolic activities by making 
behavioral changes due to genetic alterations which lead to adaptations 
of wide range of environment conditions .Genetic mutation is also 
another cause of microbiological spoilage. Toiletry products, complex 
cosmetics of either usual ingredients or natural products including 
vitamins and animal proteins, come under this heading. These materials 
are highly succeseptible to microbial growth because of reason these 
provides sufficient nutrients to micro-organism, destroy activity of 
preservatives added and lead to contamination. Example of Klebsiella 
species was quoted in this article that this organism frequently produces 
gas in prolonged preserved products when subjected to use in cream 
and lotions [27].

Topical preparations may contain some level of microbial presence 
in which Staphylococci and other gram-positive cocci are more 
preeminent. These topical products have less capability of suppressing 
bacterial growth during usage and usually do not meet the microbial 
limits stated in official monographs. Microbial contamination adversely 
affects the stability of product [28]. 

Following are some significant changes occur in pharmaceutical 
creams and lotions due to microbial contamination.

• Altered activity

• Visible growth

• Gas production 

• Color changes

• Change in texture and taste

• Olfactory effects

Effect of Temperature on Stability of Ascorbic Acid
Temperature effect the stability of topical creams of different 

emulsified systems containing AA as active ingredient. In the presented 
article [29] author was by using non-ethoxylated, non-ionic skin 
compatible emulsifiers ,Several O/W micro emulsions, O/W and 
W/O emulsions and a W/O/W multiple emulsion were prepared. 
Ascorbic acid (vitamin C) was added to the emulsified systems and its 
stability against oxidation was observed at 45.0°C by providing aerobic 
conditions and compared with that in aqueous solutions at different pH 
values and observed all emulsified systems provided good protection to 
ascorbic acid, as its degradation rate, which dependent on increasing 
pH, was slower in given emulsified systems than in aqueous solutions. 
Ascorbic acid showed highest protection when it was dissolved in 
aqueous phase of the W/O/W multiple emulsions, both at 45 and at 
20°C storage for long period.

Rate of degradation in ascorbic acid product increased with increase 
in dry temperature. A study based on evaluation of degradation and its 
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effects on nutritional quality of final product [30] is being included in 
this review article to summarize the effect of heat on Ascorbic acid. 
Author investigated degradation kinetics in ascorbic acid in tomatoes 
by providing different drying temperature. The degradation rates were 
dependent on samples drying temperature. Lower degradation rates 
were observed in osmotically pre-treated whole tomatoes, whereas 
higher degradation rates happened in halved tomatoes. Thus studies 
concluded ascorbic acid in tomatoes was degraded due to high 
temperature period.

Formulation Characteristics Affecting Stability of 
Ascorbic Acid Cream

Two derivatives of AA, i.e., Ascorbyl palmitate and sodium 
ascorbyl phosphate, which differ in stability and hydro-lipophilic 
properties were studied by P Spiclin, M Gasperlin, V Kmetec in 2001. 
These are widely used in pharmaceutical and cosmetic preparations. 
In the present work [31] the stability of both derivatives were studied 
in two microemulsions for topical use as carrier systems. The micro 
emulsions were composed of the same ingredients and are of both 
types, i.e., o/w and w/o. Ascorbyl palmitate is a less stable derivative 
and it is tested by providing different conditions to assess the influence 
of initial concentration, dissolved oxygen, location in microemulsion 
and storage conditions. High concentrations of ascorbyl palmitate 
reduced the degree of its degradation. The location of ascorbyl 
palmitate in the microemulsion and oxygen dissolved in the system and 
the location of ascorbyl palmitate in the microemulsion combinely put 
an immense effect on the stability of the compound. Light accelerated 
the degradation of ascorbyl palmitate. Contrary, sodium ascorbyl 
phosphate was stable in both microemulsions type. Sodium ascorbyl 
phosphate was revealed to be convenient as an active ingredient in 
topical dosage form. In case of ascorbyl palmitate, long-term stability 
in selected microemulsions was not adequate. Hence to formulate an 
optimal carrier system for this ingredient other factors influencing the 
stability have to be considered.

Research made by (Sheraz et al.) will be helpful in this review 
article to understand the major formulation factors that could impact 
on stability of AA creams. Study [32] based on formulating different 
water-in-oil (w/o) creams of ascorbic acid (AA) as a strong topical 
or cosmetic preparation for use as anti-aging. The effect of medium 
pH and viscosity, use of different excipients on physicochemical 
stability of Ascorbic acid during storage was assessed. Several water-
in-oil (w/o) cream formulations of AA were prepared at pH 4-6 using 
different humectants and emollients. Creams were placed in the dark 
at 30°C for a period of three months and stability studies for Ascorbic 
acid were made in order to check loss and change in physical features. 
Results reveals that pH of the creams appeared to influence the stability 
of AA as the degradation rate found to rise with rise in pH by first-
order kinetics. The stability of AA was improved as the viscosity 
of the medium increased. Creams that showed the highest rates of 
degradation (i.e., at pH 6) comparison were also performed with the 
creams at the same pH by adding citric acid (CT) as a stabilizing agent. 
CT was found to responsible for decrease the rates of degradation of 
AA in all the formulations.

Another study [23] needed to add in this review article to describe 
the degradation of ascorbic acid into its degradation product in aqueous 
solution at different pH values. Four main degradation products of 
AA, furfural, 2-furoic acid, 3-hydroxy-2-pyrone, and an unidentified 
compound, were separated and determined by HPLC method after 

heated at 100°C for 2 hours. Ascorbic acid was converted to 2-furoic 
acid and 3-hydroxy-2-pyrone in acid aqueous solution while furfural at 
very low pH (i.e., pH 1), In an alkaline aqueous solution, the unknown 
compound became the main degradation product of ascorbic acid 
and very small amounts of furfural and 3-hydroxy-2-pyrone with no 
2-furoic acid were noticed at pH 10.Hence result revealed high pH 
values lead to more degradation in AA.

Photolytic Degradation
To describe the degradation kinetics in AA cream due to light, 

Ahmad I and companions in 2011 performed study [33] in which first 
order degradation rate was evaluated by using spectrophotometer with 
a reproducibility of ± 5%. Dehydroascorbic acid and 2,3-diketogulonic 
acid were formed as a photolytic degradation product of AA. Viscosity, 
pH, concentration of active ingredient were found to affect the 
photolysis in AA. Study indicated that redox potential, ionized form of 
AA and viscosity of humectant play an important role in photostability 
of the vitamin in cream formulations. Observation made that cream 
formulations kept in dark; AA is affected in same manner in presence of 
such factors and undergoes aerobic oxidation and ultimately photolytic 
reactions. Spectrophotometric results showed that the rate of oxidative 
degradation in presence of light is about seventy times faster than that 
observed in dark.

Next year 2012, Ahmad I performed another study on same topic, 
i.e., photostability of AA but at that time author also observed the 
effect of presence of 3 different stabilizers in o/w cream formulation 
that are citric acid (CT), tartaric acid (TA) and boric acid (BA). Cream 
formulations exposed to the UV light and few samples kept in dark. 
The outward first-order rate constants for degradation of AA were 
(0.34-0.95 × 10(-3) min (-1) in light, 0.38-1.24 × 10(-2) day (-1) in 
dark) in the presence of the stabilizers. These rate constants were used 
to determine the second-order rate constants for the interaction of AA 
with stabilizers. Result revealed that stabilizers are useful in inhibition 
of the rate of degradation of AA samples both in the light and in the 
dark but the inhibitory effect of the stabilizers came in the order of 
CT>TA>BA. The rate of degradation of AA in the presence of these 
stabilizers in dark is about 120 times slower than that in the light 
[34,35].

Conclusion
The literature explored to review degradation in pharmaceutical 

creams came with conclusion that these topical preparations degrade 
to different extent on exposure to temperature, light, microbiological 
contamination and formulation characteristics including pH, viscosity 
and ingredients used in emulsion system. As result of combination 
of these factors pharmaceutical creams show complex behavior like 
formation of degradation products that may be toxic or nontoxic in 
nature, breakdown of creams bases, physical and chemical instability 
making preparations inappropriate for use. Hence this revealed the 
fact that by stepping towards pre and post formulation precautionary 
measures and substantial follow up of stability protocols testing lead to 
control degradation phenomenon and to achieve efficacy and safety of 
pharmaceutical topical creams.
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