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1. Identification of substance  
 

Chemical name (IUPAC): O-acetylsalicylic acid 

INCI Acetylsalicylic acid 

Synonyms 2-Acetoxybenzoic acid, Acidum salicylicum, Aspirin, O-Acetylsalicylic 
acid, Polypiryna, Salicylic Acid Acetate 
 

CAS No. 50-78-2 

EINECS No. 200-064-1  
 

Molecular formula C9H8O4 

Chemical structure  
 
 
 
 
 
 
 
 
 
 

Molecular weight 180.2 

Contents (if relevant)  

Physiochemical properties Appearance:                   White crystalline powder 
Density:                          1.4 g/cm

3
  

Boiling point:                   Decomposes below boiling point at 140°C 
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Melting point:                  135°C 
Log Pow:                          1.19 
Vapor pressure:              0.004 Pa at 25° 
Solubility in water:           poor (0.25 g/100 ml at 15°C) 
 
References: (IPCS [online]).  
 

 
 

2. Uses and origin 
Uses   Cosmetic products: 

 
Functions according to: 
 

o CosIng database  
 
Delisted 12

th
 May 2010. Functions not reported (CosIng [online]).  

 
Concentrations being applied 
Not reported. 
 
Frequency of use 
 
5 products were found at a search at EWG`s Skin Deep all being after 
shave products.. In a search at Codecheck.info, acetylsalicylic acid 
(ASA) showed up as an ingredient in two cosmetic products; a leave-
on aftershave cream for men and women and an aftershave product. 
The aftershave product description states that the product will prevent 
razor bumps and ingrown hairs, and should be applied twice a day. 
 
On the website for aftershave product, there are two more products 
containing ASA; a non-spray deodorant and a liquid nail hardener.  
 
The function of the acetylsalicylic acid in the non-spray deodorant is 
stated on the company webpage to be as a deodorizing agent - 
reduces or masks unpleasant body odours. The function of ASA in 
the other two products are not given.  
 
(Codecheck [online]; EWG's Skin Deep [online]). 
 
According to a search on the internet ASA is used as the active 
ingredient (3

rd
 place in the list of ingredients) in a product claiming 

 Relieves redness & calms sensitive skin—even if you have rosacea 

 Antioxidants help reduce the signs of aging 

 Minimizes irritation from shaving & other forms of hair removal 

 Helps prevent ingrown hairs  & razor burn 

 Reduces redness & inflammation from acne, sunburn, and other 
skin irritations 

(For web address see references, online: www.paulaschoice.com.au)  

There is also a lip balm on sale that contains ASA. – online: 
http://www.goodguide.com/products/366206-dr-ts-spf-uva 

In addition, Annex 1 lists topical products that contain salicylic acid 
and derivatives among which there might possibly also be products 
falling within the scoop of the cosmetics regulation and that contain 

http://www.paulaschoice.com.au/
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ASA..
1
 

 
 Medicinal products/applications 

 
ASA (aspirin) is a common nonsteroidal anti-inflammatory drug 
(NSAID) used in the treatment of pain, fever and inflammation. In 
addition, it is also used in the prevention of cardiovascular disease, 
and has been suggested to be an effective chemopreventive agent 
against cancer. 
 
 
 Food and drinking water 

 
Data not retrieved. 
 

Origin  
Natural (exo /endo) 
Synthetic 

 
Synthetic 

 
 

3. Regulation 
Norway No regulation 

EU No regulation 

Rest of the world The use of ASA in cosmetic products is prohibited in Canada (Health 
Canada [online]). 
 

 
 
 
 

4. Relevant toxicity studies 
Absorption 
 Skin  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There is limited data on dermal absorption of ASA. One study showed 
that the bioavailability of topical ASA was in the range of 4-8% of the 
applied dose (Cryer et al., 1999).  
 
12 - 22 % of the topically applied dose of methyl salicylate (a related 
substance) was found to be systemically bioavailable (Roberts et al., 
1982; Morra et al., 1996).    
 
In vitro skin penetration rate (rat skin) of 29% was reported using 
petrolatum as a vehicle (Edetox database, Annex 2). Other reports 
suggest that ASA is readily absorbed in human skin (Annex 3). 
 
A recent study provides evidence for the feasibility of transdermal low-
dose aspirin patch containing lemon oil as penetration enhancer in 
clinical situations. Thus, the report found excellent release of the drug, 
and its influence on the blood coagulation by means of affecting both the 
extrinsic coagulation system and the intrinsic coagulation system 
(Shamsher et al., 2010). 
 
Thus, ASA has the potential to reach the systemic circulation after topical 
application. However, since data on dermal absorption of ASA is limited, 
a conservative default value of 100 % absorption will be used.  
 

                                                      
1
 http://www.pkwy.k12.mo.us/pierre/documents/TopicalProd.pdf 
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 GI tractus 

After oral administration, aspirin is rapidly absorbed from the small 
intestine (Norwegian Medicines Agency [online]). 
 

Distribution 
 

Binding to plasma proteins is concentration dependent, and 66-98 % of 
salicylic acid is bound (Norwegian Medicines Agency [online]). The 
volume of distribution is 0.1-0.2 L/kg (Levy et al., 1972). 
 

Metabolism  
 

Following oral administration, ASA (aspirin) is rapidly hydrolysed to 
salicylic acid, which is used in a wide range of cosmetic products. The 
plasma salicylate half-life following therapeutic doses is 2 to 4.5 h, but 
increases to 18 to 36 h in the case of an overdose (Done, 1960). 
Approximately 80% of salicylic acid is metabolised in the liver. Salicylic 
acid in conjugation with glycine, forms salicyluric acid and with glucuronic 
acid forms salicyl acyl and phenolic glucuronide. These metabolic 
pathways have only a limited capacity. Small amounts of salicylic acid 
are also hydroxylated to gentisic acid. With large salicylate doses the 
kinetics switch from first order to zero order (Levy et al., 1972).  
 

Excretion  
 

Salicylates are excreted mainly by the kidney as salicyluric acid (75%), 
free salicylic acid (10%), salicylic phenol (10%) and acyl (5%) 
glucuronides, and gentisic acid (< 1%).  
 

Local toxic effects 
 Irritation 
 Sensitivity 
 

There are only limited data regarding skin irritation after topical 
application of ASA. The topical application of ASA at a dosage of 2 g/kg 
to rabbit did not cause any skin irritation or sensitivity (SCCNFP, 2001).   
 

Systemic toxic effects 
  
 
Acute and repeated dose 
    
 
 
 
 
 
 
Mutagenicity /genotoxicity 
 
 
 
Carcinogenicity 
 
 
 
 
 
Reproductive toxicity / 
teratogenicity 
             
 
 
 
 
 
 
 
 
 

There is no available toxicity data on systemic effects after dermal 
exposure to ASA. The data below are therefore based on oral exposure.  
 
In humans, intake of doses of >10 g ASA in adults or > 4 g in children 
can be fatal (Norwegian Medicines Agency [online]).  
 
Oral doses of ASA of 100 mg/kg or higher induce salicylism (a toxic 
syndrome caused by excessive doses of ASA or any of the salicylates). 
Common symptoms are tinnitus, nausea and vomiting (Norsk 
Legemiddelhåndbok [online]). 
 
ASA was negative when tested for in vitro mutagenicity in the Ames test 
(Kawachi et al., 1980), and in vivo clastogenicity in the Drosophila sex-
linked recessive lethal assay (King et al., 1979).  
 
The carcinogenicity of ASA was assessed in rodents. Mice received 1 
and 5% and rats received 0.25% and 2% ASA in drinking water. The 
results were negative for both mice and rats (Odashima, 1980). 
Epidemiological studies have shown an association between intake of 
ASA and reduced risk of colorectal cancer (Rothwell et al., 2010).  
 
Administration of 200 mg/kg/day of ASA for the last six days of gestation 
were studied in rats. A prolongation of gestation and parturition time and 
foetal deaths was observed. The foetal deaths were believed to be 
attributed to the prolonged parturition time caused by the effects of ASA 
on prostaglandins synthesis (Tuchmann-Duplessis et al., 1975). This was 
consistent with the findings of another study, where daily administration 
of 261 mg/kg/day gave a significant increase in gestation length. In this 
study, administration of ASA also induced maternal toxicity as reduction 
of body weight and food consumption (Procter & Gamble, 1994e). 
Several studies have explored the teratogenic potential of ASA in 
animals. ASA was administered by oral or parental route at various times 
during gestation at different doses (ranging form 75 to 500 mg/kg/day) in 
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Other effects 

rats, mice or monkeys. Foetal malformations (such as skeletal 
malformations and cleft lip), resorption and foetal death (Trasler, 
1965;Wilson et al., 1977; Tanaka et al., 1973; Nakatsuka et al., 1979). 
 Gastric mucosal damage 
Low-dose ASA, commonly 75-160 mg, is one of the most widely used 
drugs for the prevention of serious cardiovascular events, as it reduces 
the events by 25% in patients at high cardiovascular risk (Antiplatelet 
Trialists' Collaboration, 1994; Berger et al, 2008). However, studies have 
shown that even low doses of ASA and non-steroidal anti-inflammatory 
drugs (NSAIDs) in general, can cause gastric mucosal damage (Fortun 
et al., 2007; Wolfe et al., 1999; Davies et al, 1997).  
 
One study in rats showed that orally and parental administered NSAIDs 
were equally damaging to the gastric mucosa (Skeljo et al, 1993). In 
support of this, several human clinical studies and one meta-analysis 
have shown that enteric-coated formulations of ASA (which are designed 
to prevent ASA release in the ventricle) did not reduce the gastric 
mucosal damage (Derry et al, 2000; Sorensen et al., 2000; Kelly et al., 
1996; Chowdhury et al., 2001; Garcia et al., 2001; de Abajo et al., 2001; 
Cryer et al., 1999). This suggest that gastric mucosal damage observed 
after use of NSAIDs is systemically mediated, and therefore topical 
application of these ASA might induce gastric damage at the same doses 
as oral.  

 
 
 

5. Exposure estimate and critical NOAEL / NOEL  
NOAEL/NOEL critical The NOAEL value is based on data obtained from clinical trials. 

 
The therapeutic plasma concentration of ASA for the analgesic and 
antipyretic effect is estimated to be in the range of 10 to 30 mg/dL 
(0.7 to 2.2 mmol/L) (Hill, 1973). A blood plasma concentration of 10 
mg/dL ASA equals a total amount of 10 mg/kg bw in the body (see 
Annex 4 for calculation). 
 
Doses in the range of 75-325 mg/day are used for cardiovascular 
prevention (Campbell et al., 2007; Fox et al., 2006). Daily low doses 
of ASA have been shown to cause gastric mucosal bleeding (Prichard 
et al., 1989; Yeomans et al., 2009).  
 
Thus, as 75 mg/day has been shown to cause gastric mucosal 
bleeding in humans, we used this value to calculate NOAEL. 
 
LOAEL = 75 mg/day / 60 kg (default value) = 1.25 mg/kg bw/day 
NOAEL = LOAEL/3 

2
 = 1.25 mg/kg bw / 3 = 0.42 mg/kg bw/day 

 

Exposure cosmetic 
products 

Systemic exposure dose (SED) for ASA in humans: 
 

 Leave-on aftershave cream for men and women 
Frequency of application: 2/day 
Concentration in product: 1% = 0.01 

3
 

Dermal absorption, default value, SCCS: 100% = 1 

                                                      
2
 When making use of the Lowest Observed (Adverse) Effect Level (LO(A)EL) instead 

of the NO(A)EL, the SCCS usually takes into consideration an additional factor of 3 in 
the calculation of the MoS. Scientific Committee on Consumer Safety, The SCCS'S notes of guidance for the 
testing of cosmetic ingredients and their safety evaluation, the 7

th 
revision, p 54. 

3
 Note: the used concentration is for illustrative purposes, as the exact concentration in product is 

unknown. 

http://www.ncbi.nlm.nih.gov.proxy.helsebiblioteket.no/pubmed?term=%22Berger%20JS%22%5BAuthor%5D
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Typical body weight of human: 60 kg 
 
Skin surface area 

4
: men: 305 cm

2
, women: 3,150 cm

2
.
 

 
Amount of product applied, men: 1mg/cm

2
 (default value, SCCS) x 

305 cm
2
 x 2/day: 610 mg/day 

Amount of ingredient, men: 610 mg/day x 1 x 0.01 = 6.1 mg 
Calculation of SED, men: 6.1 mg / 60 kg = 0.1 mg/kg bw/day 
 
Amount of product applied, women: 1mg/cm

2
 (default value, SCCS) x 

3,150 cm
2
 x 2/day: 6,300 mg/day 

Amount of ingredient,women: 6300 mg/day x 1 x 0.01 = 63 mg 
Calculation of SED, women: 63 mg / 60 kg = 1.1 mg/kg bw/day 
 

 Non-spray deodorant 
Calculated relative daily exposure (mg/kg bw/day) : 22.08 

5
 

Dermal absorption, default value, SCCS: 100% = 1 
Concentration in product: 1% = 0.01 

2 

 
Calculation of SED:  
22.08 mg/kg bw/day x 1 x 0.01 = 0.22 mg/kg bw/day 
 

 Liquid nail hardener 
For this product the dermal exposure of ASA will be close to zero, 
since there will be minimal contact between the applied product and 
the skin. 
 
Overall SED, men: 0.1 + 0.22 = 0.32 mg/kg bw/day 
Overall SED, women: 1.1 + 0.22 = 1.32 mg/kg bw/day 
 

Margin of Safety (MoS) 
 

NOAEL: 0.42 mg/kg bw/day 
 
MoS for ASA in leave-on aftershave cream, men: 
SED: 0.1 mg/kg bw/day 
MoS: 0.42/ 0.1 = 4 
 
MoS for ASA in leave-on aftershave cream, women: 
SED: 1.1 mg/kg bw/day 
MoS: 0.42/ 1.1 = 0.4 
 
MoS for ASA in non-spray deodorant: 
SED: 0.22 mg/kg bw/day 
MoS: 0.42/ 0.22 = 1.9 
 
MoS for overall exposure for ASA from cosmetic products, men: 
Total SED, men: 0.32 mg/kg bw/day 
MoS: 0.42/ 0.32 = 1.3 
 
MoS for overall exposure for ASA from cosmetic products, 
women: 
Total SED, women: 1.32 mg/kg bw/day 
MoS: 0.42/ 1.32 = 0.3 
 

                                                      
4
 See annex for calculation. 

5
 Estimated daily exposure levels for different cosmetic product types according to Colipa data 

[SCCNFP/0321/02; Hall et al. 2007, 2011]. Updated SCCS notes of guidance, 8
th
 revision, 

SCCS/1501/12 
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6. Other sources of exposure than cosmetic products 
Food stuffs ASA does not occur in food. However, derivates of this compound 

does; salicylic acid and the salts and esters of this compound 
(salicylates) occur in a wide variety of foods, such as vegetables, 
fruits, nuts, seeds and spice. Some salicylates are also used as food 
flavouring agents. 
 
Swain and co-workers estimated that the average amount in the 
Western diet was in the range of 10-200 mg per person/day (Swain et 
al., 1985). 
 

Pharmaceuticals In many countries, pharmaceuticals containing ASA is available 
without prescription. The daily maximum recommended dose is 4 g 
for adults. ASA should be used with caution in children, and the 
recommended maximum dose varies with body weight; 10-15 kg: 150 
mg 3 times a day, 15-25 kg: 250 mg 3 times a day, 25-40 kg: 250-500 
mg 3 times a day, children>12 years: 500 mg 3 times a day 
(Norwegian Medicines Agency [online]). For prevention of serious 
cardiovascular events, low-dose ASA, typically 75 or 81 mg, is used.  
 
Pharmaceuticals containing ASA is not recommended for use under 
these conditions; i) sensitivity for ASA or other salicylates, ii) 
ulcerative colitis, iii) increased bleeding risk, iv) during first and 
second trimester. In addition, during the third trimester of pregnancy, 
only doses of 100 mg/day or less should be used (Norwegian 
Medicines Agency [online]). 
 

Other sources  

Adverse side effects - from 
uses other than cosmetics  

Use of acetyl salicylic acid (aspirin) during pregnancy has been 
associated with increased risk of cryptorchidism (Kristensen et al., 
2011). Another study did not find an association between maternal 
use of ASA and cryptorchidism (Jensen et al., 2010).  
 
The use of aspirin in children has been restricted by the medicines 
regulatory authorities in Europe (MacDonald, 2002). The reason 
for limiting the use of aspirin in children is because of a possible 
association between aspirin and Reye syndrome, which is a grave 
reaction of children to certain viral infections, such as chicken pox 
(Norwegian Medicines Agency [online]).  

 

 

 
 
 
 

7. Assessment 
 
ASA (aspirin) is a commonly used non-prescription drug for the treatment of pain, fever and 
inflammation. It is also widely used in low doses in the prevention for cardiovascular disease. The use 
of ASA in cosmetics is almost non-existent. In Europe, there is no existing regulation, whereas the use 
of ASA in cosmetic products is prohibited in Canada. There are some aspects that need to be 
considered when assessing the safety of ASA in cosmetics: 
 

i) ASA is commonly used and the recommended daily drug dose has the potential to cause 
unwanted effects. Any additional contribution from cosmetics to the total exposure of ASA may 
increase the risk of unwanted side-effects, such as gastric mucosal damage which has been 
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observed in humans at low doses such as 75 mg/day. It has been established that this effect 
is related to systemic exposure, and thus relevant for cosmetics via the dermal route.  

ii) Reproductive malformations and foetal deaths have been reported in animal studies at 75 
mg/kg bw ASA and greater. In addition, one epidemiological study suggested an association 
between the use of ASA during pregnancy and with increased risk of cryptorchidism. This 
effect was not found in another study. These doses are far higher than the calculated 
exposure from cosmetics at present time. However, due to the limited data and the severity of 
the adverse effect, the possible contribution from ASA derived from cosmetic products should 
not be neglected. 

iii) Although there exists divergent opinions in the scientific community with regard to an 
association between the use of aspirin and the development of Reye syndrome, a possible 
association has led to a restriction in some countries in Europe for the use of aspirin in 
children under 16 years old.  

 
The exposure of ASA from cosmetics should be kept at levels which do not cause adverse health 
effects.  As 75 mg/kg/day have been shown to cause gastric mucosal damage in humans, this was 
used to calculate the LOAEL value (75 mg/day/ 60 kg = 1.25 mg/kg/day). The NOAEL value was 
obtained by dividing LOAEL by three, yielding a NOAEL of 0.42 mg/kg bw. We estimated the margin of 
safety (MoS) for two different cosmetic product categories that contain ASA: i) leave-on aftershave 
cream for men and women and ii) non-spray deodorant. For a nail hardener containing ASA, the 
dermal contact and exposure was considered to be negligible. Since the NOAEL is based on human 
data, a MoS of 10 is sufficient as a safety margin. 
 
MoS for overall exposure for ASA from cosmetic products, men:   1.3 
MoS for overall exposure for ASA from cosmetic products, women:    0.3 
 
Based on 1 % use levels of ASA in cosmetic products (note that the actual concentrations are 
unknown), the estimated overall systemic exposure dose (SED) for women is 1.32 mg/kg bw/day. This 
corresponds to a dose of 79 mg for a 60 kg person, which is exceeding the chronic low-dose level of 
75 mg/day ASA shown to cause gastric mucosal damage. Thus, the contribution from cosmetics to the 
total exposure when ASA is also used as a medicinal drug increases the risk for unwanted side-effects 
(even at 0.1 % concentration = approx. 8 mg/day). For more accurate estimates of exposure there is 
need for more information about skin penetration and actual concentrations used in cosmetic products. 
 
As mentioned, ASA is rapidly hydrolyzed to salicylic acid in the body. Salicylic acid is widely used in 
cosmetics and the overall systemic exposure for salicylic acid from cosmetics is estimated to be 0.56 
mg/kg bw. The NOAEL value for salicylic acid was set to 75 mg/kg bw/day (SCCNFP, 2001). 
Salicylates are also naturally present in food, with daily intake estimated to be 10-200 mg/day. 
Salicylates are also used in cosmetics and added to food as flavouring agents. Like ASA, other 
salicylates (salicylic acid and its salts and esters) inhibit the enzyme cyclo-oxygenase, which enters 
into the production of prostaglandins. However, the potency of salicylates is far less than that for ASA, 
as it is the acetyl group that is responsible for the irreversible effect on platelets. The effect of 
salicylates is only temporary. Therefore, it would not be correct to assess the Margin of Safety of the 
summarized exposure of salicylates from food and cosmetics together with the systemic exposure 
dose of ASA. 
 
 

8. Conclusion 
 
We propose to prohibit the use of ASA in all cosmetic products. The estimated margin of safety (MoS 
= 0.3) is markedly below MoS=10, which is considered to be sufficient when NOAEL is based on 
human data. Thus, potential adverse effects of ASA as it relates to cosmetics per se, and/or due to the 
total exposure from cosmetics and pharmaceuticals, cannot be disregarded. 
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10. Annexes 
 
Annex 2: 
 

Skin penetration data - Edetox database 
 

 
 
Edetox database – University of Newcastle (http://edetox.ncl.ac.uk/index.html)  
8 In Vitro Records Found for Acetylsalicylic Acid with All Species Skin, All Cells. Average (Mean) 
Results for Acetylsalicylic Acid with All Species Skin. 
(http://edetox.ncl.ac.uk/References.aspx?id=219) 
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Annex 3: Skin penetration - references 
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Percutaneous absorption of salicylic acid in man after topical administration of  
three different formulations. 
 
Schwarb FP, Gabard B, Rufli T, Surber C. 
 
Department of Dermatology, University Hospital, Basel, Switzerland. 
 
OBJECTIVE: To determine the amount of drug which is absorbed during 1 day 
following topical application of three different preparations containing 
salicylic acid. 
METHODS: Ten grams of the formulations, either (a) Kerasaltrade mark 5% ointment, 
(b) salicylic acid 5% or (c) 10% in petrolatum, were administered consecutively 
to a 600-cm2 area on alternating sides of the back of healthy volunteers (n = 9). 
Thirty minutes after application, a skin area of 2.54 cm2 was stripped with 
D-Squametrade mark adhesive disks to determine the amount of salicylic acid in 
the stratum corneum. The entire application site was then covered by a thin gauze 
bandage and was not washed for the next 24 h. Urine was collected for 26 h 
following administration, hydrolyzed and assayed by HPLC analysis. 
RESULTS: The absolute amounts absorbed and excreted were 52.6 +/- 29.4 mg (mean 
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+/- SD), 127.1 +/- 43.9 mg and 208.0 +/- 81.7 mg, and the doses absorbed in 
relation to the doses applied (500 mg salicylic acid in case of formulations a 
and b and 1,000 mg for formulation c) were 9.3 +/- 3.8, 25.1 +/- 8.5 and 20.2 +/- 
7.7%, respectively. The amounts of salicylic acid in the skin 30 min after 
application were 36.3 +/- 16.5, 18.2 +/- 11.9 and 31.3 +/- 15.4 microg/ cm2 as 
determined by the tape stripping procedure. 
CONCLUSIONS: Significant differences in the doses absorbed were detected between  
the two formulations a and b (same concentration) with different vehicles (p 
value < 0.001) as well as between b and c (same vehicle) with different 
concentrations (p value = 0.018) using Student's paired t test. These results 
demonstrate that salicylic acid is well absorbed by healthy skin. 
 
PMID: 10026401  [PubMed - indexed for MEDLINE] 
 
 
2.  
Int J Pharm. 1999 Apr 30;181(2):255-63. 
 
Effect of ethanol/propylene glycol on the in vitro percutaneous absorption of 
aspirin, biophysical changes and macroscopic barrier properties of the skin. 
 
Levang AK, Zhao K, Singh J. 
 
Department of Pharmaceutical Sciences, College of Pharmacy, North Dakota State 
University, Fargo, ND 58105, USA. 
 
The effect of the solvent systems ethanol (EtOH), propylene glycol (PG) and 
combinations thereof was examined on the in vitro percutaneous absorption of the  
antithrombotic, aspirin, through porcine epidermis. Biophysical changes in the 
stratum corneum lipids were studied through the use of Fourier transform infrared 
(FTIR) spectroscopy. Macroscopic barrier properties of the epidermis were 
examined through the use of in vitro transepidermal water loss (TEWL). The flux 
of aspirin increased with increasing concentrations of EtOH in the solvent 
systems. The maximum flux of aspirin was achieved by 80% EtOH in combination with 
20% PG beyond which (i.e. 100% EtOH) there was no increase in the flux. FTIR 
spectroscopic study was enacted in order to determine the biophysical properties  
of the stratum corneum when the solvents were applied. The FTIR spectra of the 
stratum corneum treated with 80% EtOH/20% PG showed a maximum decrease in 
absorbance for the asymmetric and symmetric C&z. sbnd;H peaks, which suggests a 
greater loss of the lipids in the stratum corneum layers. In vitro TEWL studies 
allowed an investigation into the macroscopic barrier integrity properties of the 
stratum corneum. The TEWL results indicated that each of the solvent systems 
significantly enhanced (P<0.05) in vitro TEWL in comparison to the control. In 
conclusion, 80% EtOH/20% PG enhanced the percutaneous absorption of aspirin by 
perturbing the macroscopic barrier integrity of the stratum corneum and through a 
loss of stratum corneum lipids. 
 
3.  
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4. 
J Chromatogr B Biomed Sci Appl. 1998 Apr 10;707(1-2):322-7. 
 
Determination of aspirin and salicylic acid in transdermal perfusates. 
 
McMahon GP, O'Connor SJ, Fitzgerald DJ, le Roy S, Kelly MT. 
 
Department of Chemistry, The Royal College of Surgeons in Ireland, St. Stephen's  
Green, Dublin. 
 
A high-performance liquid chromatographic (HPLC) method has been developed for 
the simultaneous determination of aspirin and salicylic acid in transdermal 
perfusates. The compounds were separated on a C8 Nucleosil column (5 microm, 
250x4.6 mm) using a mobile phase containing a mixture of 
water-acetonitrile-orthophosphoric acid (650:350:2, v/v/v) and a flow-rate of 1 
ml/min. The transdermal samples were in phosphate-buffered saline (PBS) and could 
be injected directly onto the HPLC system. The method was reproducible with 
inter-day R.S.D. values of no greater than 3.46 and 2.60% for aspirin and 
salicylic acid, respectively. The method was linear over the concentration range  
0.2-5.0 microg/ml and had a limit of detection of 0.05 microg/ml for both 
compounds. For certain samples, it was necessary to ensure that no transmembrane  
leakage of the aspirin prodrugs had occurred. In these cases, a gradient was 
introduced by increasing the acetonitrile content of the mobile phase after the 
salicylic acid had eluted. The method has been applied to the determination of 
aspirin and salicylic acid in PBS following in vitro application of the compounds 
to mouse skin samples. 
 
PMID: 9613967  [PubMed - indexed for MEDLINE] 
 
5.  
J Invest Dermatol. 1987 May;88(5):577-81. 
 
The hairless rat: a relevant animal model to predict in vivo percutaneous 
absorption in humans? 
 
Rougier A, Lotte C, Maibach HI. 
 
Percutaneous absorption of 4 radiolabeled molecules was compared in the hairless  
rat (back) and in different anatomic sites in human (arm, abdomen, postauricular, 
forehead). The conditions under which these 4 compounds were administered (area 
treated, dose, vehicle, contact time, etc.) were similar in both species. The 
results showed that, in humans and rats, there exists the same rank order in 
total absorption: benzoic acid sodium salt less than caffeine less than benzoic 
acid less than acetylsalicylic acid. In both species there was a factor of 3 
between the most and the least absorbed molecule. Although skin permeability 
varied significantly with the physicochemical nature of the compound 
administered, it also depended on the anatomic site involved. Independent of the  
molecule studied, the rank order of permeability of the sites tested in humans 
appeared as follows: arm less than or equal to abdomen less than postauricular 
less than forehead. There was a factor of 3 between the most and the least 
permeable sites. For each molecule and each anatomic site, the ratios of total 
percutaneous absorption human/hairless rat (back) were determined. For a given 
anatomic site and whatever the molecule tested, these ratios were constant. It 
thus appears that when conditions are carefully controlled, it may be possible, 
by measurements on animals, to predict the absorption of a compound in humans. 
Further experimentation with chemicals of varied physicochemical properties will  
be required for validation of the model. 
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6. 
Int J Pharm. 2006 Mar 9;310(1-2):31-6. Epub 2006 Jan 26. 
 
Synthesis and transdermal properties of acetylsalicylic acid and selected esters. 
 
Gerber M, Breytenbach JC, Hadgraft J, du Plessis J. 
 
Pharmaceutical Chemistry, School of Pharmacy, North-West University, 
Potchefstroom 2520, South Africa. fchmg@puknet.puk.ac.za 
 
The primary aim of this study was to determine the transdermal penetration of 
acetylsalicylic acid and some of its derivatives, to establish a correlation, if  
any, with selected physicochemical properties and to determine if transdermal 
application of acetylsalicylic acid and its derivatives will give therapeutic 
drug concentrations with respect to transdermal flux. Ten derivatives of 
acetylsalicylic acid were prepared by esterification of acetylsalicyloyl chloride 
with ten different alcohols. The experimental aqueous solubility, logD and 
transdermal flux values were determined for acetylsalicylic acid and its 
derivatives at pH 4.5. In vitro penetration was measured through excised female 
human abdominal skin in diffusion cells. The experimental aqueous solubility of 
acetylsalicylic acid (6.56 mg/ml) was higher than that of the synthesised 
acetylsalicylate derivatives (ranging from 1.76 x 10(-3) to 3.32 mg/ml), and the  
logD of acetylsalicylic acid (-0.85) was lower than that of its derivatives 
(ranging from -0.25 to 1.95). There was thus an inverse correlation between the 
aqueous solubility data and the logD values. The experimental transdermal flux of 
acetylsalicylic acid (263.83 nmol/cm(2)h) was much higher than that of its 
derivatives (ranging from 0.12 to 136.02 nmol/cm(2)h). 
 
PMID: 16442756  [PubMed - indexed for MEDLINE] 
 
7.  
Eur J Pharm Sci. 2013 Aug 13;50(3-4):335-340. doi: 10.1016/j.ejps.2013.08.002. 
[Epub ahead of print] 
 
Modelling skin permeability with micellar liquid chromatography. 
 
Waters LJ, Shahzad Y, Stephenson J. 
 
School of Applied Sciences, University of Huddersfield, Queensgate, Huddersfield  
HD1 3DH, UK. Electronic address: l.waters@hud.ac.uk. 
 
This study evaluates the potential application of micellar liquid chromatography  
(MLC) to predict skin permeation with a series of model compounds. MLC has 
previously been found to be useful in the prediction of partition coefficient 
values (logP) for pharmaceutical compounds, yet has not been incorporated in skin 
permeability models prior to this work. This article provides statistically 
supported data that this technique enhances the ability to predict the 
permeability of similar drugs through the skin (Kp). The replacement of a 
traditional physicochemical parameter, namely the octanol-water partition 
coefficient (logPow) with a chromatographically determined value (logPmw), 
results in a quantitative partition-permeability relationship that is robust to 
variation. MLC offers many benefits compared with the traditional techniques 
employed to obtain logP values. 
 
Copyright © 2013 Elsevier B.V. All rights reserved. 
 
PMID: 23948555  [PubMed - as supplied by publisher] 
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Annex 4 
 
Calculation of the lower therapeutic dose (analgesic and antipyretic effect): 
 

 Lowest drug blood plasma concentration that yield a therapeutic effect: 10 mg/dL = 100 mg/L 

 VD: 0.1 L/kg 
 
VD = Total amount of drug in the body / Drug blood plasma concentration 
 
Total amount of drug in the body = VD x Drug blood plasma concentration 
                                                     = 0.1 L/kg x 100 mg/L 
                                                     = 10 mg/kg 
 
 
 
Calculation of skin surface for the aftershave cream (based on “the rule of nine”) 
The aftershave cream can be used on all shaved areas, such as shaved legs.  
 
Skin surface area, women: 
The rule of nine is a way to calculate the percentage of the body surface that is affected and is often 
used to calculate the burn percentage. Each leg constitutes 18% (front = 9%, back = 9%).  
 
½ of each leg: (18+18 %)/2 = 18 % 
Skin surface area: 17,500 cm

2 
(total body surface) x 0.18 = 3,150 cm

2 

 
Skin surface area, men: 
Skin surface area (SCCS, default value): 305 cm

2
  

 


