
  

 

  

 

Title  

Times New Roman – Bold – Small Characters – Size 12 

 
NAME, First Name

(1-2)  

separated by comma 

Times New Roman – Size 11 

 
1
Affiliations of authors 

Times New Roman – Italic – Size 11 

 

Corresponding autor: 

First Name Name 

Regular Address 

Email Address 

 
 

Abstract 

Maximum of 200 words 

Times New Roman – Size 11 

 
 

CONTENT OF THE ARTICLE 

 

Maximum of 4 pages including: 

- Introduction 

- Material & Methods (including a 

maximum of three tables, figures 

or pictures) 

- Results 

- Conclusion 

- Acknowledgements 

- References including a maximum 

of the most ten recent references. 

 

 

 

 

Times New Roman – Size 11 

Normal space 

Normal margin 

 

In two columns 

 

 

 

 

 

All the extra materials will not be published. 

 

 

 

You can find on the following pages an example of format to be used.  



  

 

  

 

Regenerative properties of cosmetic sunny filter formulations containing Ñaca-derived 

products 

 

José STOWHAS
1,2

, Pedro LOPEZ
 1

, Sandra CALDERON
1
, Tamara AGUILAR 

1,2
 

Marilú BENITES
1,2,4 

& Julio GAJARDO
1,2,3

 
 

1
Facultad de Ciencias de la Salud, Universidad Antofagasta. Casilla 101. Antofagasta, Chile. 

2
Instituto de EtnoFarmacología (IDE), Universidad Tarapaca. Casilla 211. Arica, Chile. 
3
Instituto de Ciencias Naturales, Universidad Arturo Prat. Casilla 111. Iquique, Chile. 

4
Université de Bruxelles, Bruxelles, Belgium. 

Contacts: José Stowhas - E-mail address: jstowhas@ua.cl 

 

Abstract 

Two cosmetic products showing solar protection as well as regenerating and antioxidant properties were developed 

for daily use on face and hair. The raw material plant, commonly known as Ñaca (Baccharis tola Phil.), was 

collected in the area of Colchane (North of Chile) and all bioactive compounds of the plant, such as flavonoids, 

tannins and polyphenols, were used. Based on freeze-dried extracts of Ñaca, a facial cream and a biphasic lotion 

with repairing tip action were made. Extracts and/or final products were submitted to several assays. They included 

in vitro evaluation of free radical scavenger ability and sun screen filter (SSF) of both extracts and final products; 

estimation of regenerative capacity of the extracts by using the planarian regeneration assay (Dugesia tigrina), 

organoleptic tests, measurement of pH, centrifugation, patch test to check a potential hypersensitivity (skin 

irritation) which can be induced by the products as well as a sensory survey. Subsequently, stability studies were 

carried out over 12 months, proving to be stable over time. It can be concluded that both products are innovative 

and show solar protection, antioxidant and regenerative properties. 

List of abbreviations: Bacharis tola, antioxidant, sun protection factor, cosmetic topical application.  
Short title: Sun screen filter of Bacharis tola . 

 

Introduction 

Skin is the main biological border protecting us against 

environmental injuries. Due to this barrier function, 

skin is a potential target organ for oxidative stress 

induced by external insults such as ultraviolet (UV) 

irradiation, ionizing radiations and numerous 

deleterious chemicals. Such oxidative stress may be a 

key initiator in the pathogenesis of skin cancer and 

photoageing-mediated process (Carbonare et al., 1992) 

likely due to a dysregulation of skin redox status. In 

this context, a prolonged exposure to UV light results 

in a severe decrease in the antioxidant capacity of skin. 

Moreover, an additional increase in reactive oxygen 

intermediates has been reported (Auner et al., 2005).  

There has been an increasing interest in the use of 

antioxidants in sunscreens to provide supplementary 

photoprotective activity. The rationale of this is that 

antioxidants from natural sources may provide new 

opportunities for the treatment and prevention of UV-

mediated diseases (Bonina et al., 1996; Saija et al., 

1998; F’guyer et al., 2003).  

Medicinal plants of the Norther Chilean and Southern 

Peruvian Highlands, which are commonly known as 

the “Altiplano”, have been employed for the treatment 

of skin diseases for more than 2000 years (Villagrán et 

al., 2003). According to a global trend in cosmetic 

industry looking for replacement of synthetic 

substances by natural ingredients, several studies have 

been conducted to evaluate the properties of some 

plants that grow in adverse conditions like the Chilean 

altiplano (Pratim et al., 2006). Indeed, these plants 

should synthesize secondary metabolites to grow and  

 

Materials and methods 

Chemicals and reagents 

Ethanol, isopropyl myristate, propylene glicol, 

polysorbate 80, sorbitan monooleate and methyl 
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paraben were purchased from Merck (Germany). Cetyl 

alcohol, sodium benzoate, triethanolamine were 

purchased from Reutter (Chile). Cyclomethicone, 

dimethiconol, phenyltrimethicone were purchased 

from Dow Corning (USA). Steraric acid was 

purchased from Winkler (Chile) and Trolox was 

purchased from Sigma-Aldrich (USA).  

 

Plant materials  

The plant species were collected near Colchane, at 

3500 meters above sea levels (m.a.s.l.) between 

November 2009 and July 2010, 1
st
 region of Chile. 

The plant species were: Llareta (Azorella compacta), 

Rica-rica (Acantholippia deserticola), Chana 

(Chuquiraga atacamensis Kuntze.), Uma tola 

(Parastrephia lucida Cabr.), Añawaya (Adesmia 

spinosissima), Kipa macho (Fabiana squamata), Ñaca 

(Baccharis tola Phil.), Kipa hembra (Fabiana densa), 

Chachacoma (Senecio nutans), Pingo-pingo (Ephedra 

chilensis), Lampaya (Lampaya medicinalis Phil.), Tola 

(Parastrephia lepidophyla Cabr.).  

The plants were identified and samples were deposited 

in the Herbarium of the Concepcion University. The 

plant materials (leaves and stems) were first dried at 

room temperature (20°C), reduced to a coarse powder 

(100 g), then they were packed in soxhlet apparatus 

separately and extracted with ethanol (70-80ºC) during 

48 h. After extraction, the organic extract were 

lyophilized and concentrated. The extracts were 

protected from direct light and stored at 4ºC until its 

use.  

Results and discussion 

After obtained the freeze-dried extracts, the sun 

protection factor (SPF) was assessed following 

standard procedures reported by Sayre et al., 1979. 

According to the results obtained shown in Table 1, 

Chachacoma, Ñaca, Añawaya and Lampaya were the 

species with the highest SPF values.  

Regarding antioxidant properties, Figure 1 shows a 

strong dose-dependent free radical scavenger activity 

for most of extracts. When they were tested at a 

concentration of 1 mg/mL, such antioxidant activity 

(more than 90%) was without statistically significant 

difference (p=0.70) with Trolox
®
, a well-known 

antioxidant. 

Table 1. Solar protection factor values of extracts 

from different plant species 
 

Plant species 

Scientific name 
 

Vernacular 

name 

Solar 

protection 

factor 

Azorella 

compacta 

Llareta 4.5 

Acantholippia 

deserticola 

Rica-rica 6.9 

Chuquiraga 

atacamensis 

Chana 5.0 

Parastrephia 

lucida 

Uma tola 5.5 

Adesmia 

spinosissima 

Añawaya 12.0 

Fabiana 

squamata 

Kipa macho 4.2 

Baccharis tola Ñaca 18.5 

Fabiana densa Kipa hembra 7.9 

Senecio nutans Chachacoma 19.3 

Ephedra chilensis  Pingo-Pingo 6.0 

Lampaya 

medicinalis 

Lampaya 10.7 

Parastrephia 

lepidophyla 

Tola 5.1 

At low doses (0.5 mg/mL), only 5 out of 13 extracts 

retained their antioxidant activity as compared to 

Trolox
®
. Based on these results, the Ñaca extract was 

chosen to carry out the cosmetic formulations, because 

those made with other extracts had inadequate 

organoleptic characteristics, a critical issue in a 

cosmetic product. 

 

 

 

 

 

Figure 1. Free radical scavenger activity of ethanol extracts of 12 

plants of Chilean altiplano. (a) 1 mg/mL y (b) 0.5 mg/mL. 

Studies on Planarian regeneration were conducted to 

evaluate the repair activity of Ñaca extracts on tissues. 

Figure 2 shows that regeneration occurred at early 

days, for instance, the appearance of eyes took only 3 

days (2a,b), while the normal Planaria regeneration is 

7 days (2c,d). Since the pure extract has the property 



  

 

  

 

of tissue regeneration, it may be inferred that the 

cosmetic preparation may have repairing tips action. 

 

 

 

 

 

 

 

 

 

Figure 2. Planarian regeneration assay (Dugesia tigrina). Effect of 

Ñaca at day 3 (A) and 7 (B). Control, at day 3 (C) and day 7 (D). 

Regarding organoleptic and physical-chemistry 

properties none of the samples submitted to this test 

showed some instability indexes nor sedimentation, 

flocculation and creaming, a well-known characteristic 

of emulsions. They neither showed separation of 

phases indicating that they are stable preparations 

(Genaro, 2000; Aulton, 2001). Given the pH of the 

skin, a cosmetic for topical application should have a 

pH value in the range of 4.5 and 5.9 (Orlandini, 2004). 

Since the pH of the emulsion was 5.3, that means it 

complies with such requirement. By using the 

procedures described under Material and Methods 

section, the emulsion was shown to be type O/W 

because the colorant was dispersed in the sample. This 

was further confirmed by the Dilution method since 

water remained turbid indicating an aqueous external 

phase. Since the viscosity value of the Ñaca extract 

remained quite unchanged during 3 months, it can be 

concluded that such emulsion should be considered as 

stable. Finally, the two cosmetic preparations were 

micro-organisms free, being therefore suitable for 

further use. 

When the development of two products was 

completed, a sensory evaluation test was conducted to 

study their acceptability by potential customers 

(n=30). The emulsion has a pale yellow color, a honey 

fragrance and a soft texture. The biphasic lotion has a 

colorless phase (Silicones) and a yellow water phase, 

smell of honey and a soft and oiled texture. The survey 

showed the following results: regarding the emulsion, 

100% of people found nice the cream color and they 

will buy the product; about 80% found a product of 

attractive appearance; and 53% found a pleasant 

aroma.  

Acknowledgements 

We thank the Universidad Antofagasta for their 

financial support. 

References 

Afaq F, Zaid MA, Khan N, Dreher M, Mukhtar H. 2009. 

Protective effect of pomegranate-derived products on UV B-

mediated damage in human reconstituted skin. Experimental 

Dermatology 18, 553–561 

Aulton M. 2001. Pharmaceutics: The science of dosage 

form design, 2nd edition. Churchill Livingstone; 355-357. 

Auner BG, Wirth M, Valenta C. 2005. Antioxidative 

activity and cytotoxicity of four different flavonoids for 

dermal applications. J Drug Deliv Sci Tech 15, 227–232  

Bonina F, Lanza M, Montenegro L, Puglisi C, Tomaino A, 

Trombetta D, Castelli F, Saija A, 1996. Flavonoids as 

potential protective agents against photo-oxidative skin 

damage. Int J Pharm 145, 87–94. 

Calevro F, Filipi Deri P, Albertosi C, Batistoni R. 1998. 

Toxic effects of aluminum, chromium and cadmium in 

intact and regenerating freshwater planarians. Chemosphere, 

37: 651 – 659 

Castañeda C, Ramos,Ll, Ibañez V. 2008. Evaluation of the 

antioxidant capacity of seven Peruvian medicinal plants. 

Revista Horizonte Médico 8(1) 56 – 72. 

Carbonare MD, Pathak MA. 1992. Skin photosensitizing 

agents and the role of reactive oxygen species in 

photoaging. J Photochem Photobiol B 14, 105-124. 

Dal´Belo SE, Gaspar LR, Maia Campos PM. 2006. 

Moisturizing effect of cosmetic formulations containing 

Aloe vera extract in different concentrations assessed by 

skin bioengineering techniques. Skin Research and 

Tecchnology 12: 241-246.  

F’guyer S, Afaq F, Mukhtar H, 2003. 

Photochemoprevention of skin cancer by botanical agents. 

Photodermatol Photoimmunol Photomed 19, 56–72. 

Gennaro A. 2000. Remington the Science and Practice of 

Pharmacy, 20th ed. Lippincott Williams & Wilkins 367-

385. 

Molyneux P. 2004. The use of the stable free radical 

diphenylpicrylhydrazyl (DPPH) for estimating antioxidant 

activity. J. Sci. Technol 26(2): 211-219. 


