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Abstract 

 
The authors present and evaluate an original product in the armamentarium of the 

preparations for burns and wounds treatment, made solely on the basis of medicinal plants and natural 
ingredients.  The ointment formulation comprises olive oil extract from a mixture of nine medicinal 
plants with wound healing activity (Calendula officinalis L., Matricariachamomilla L., 
Symphytumofficinale L., Hypericumperforatum L., Achilleamillefolium L., Arctiumlappa L., Plantago 
major L., Althaea officinalis L., Quercusrobur L.), sea buckthorn oil, lavender essential oil and as 
thickening agents, coconut oil, beeswax and conifer resin. The LC-MS analyses of the ethanolic extracts 
from the plant mixture and of the ethanolic re-extracts from oil plant mixture extract and from ointment 
have evidenced high levels of polyphenols like caffeic, chlorogenic, gallic and ferulic acids, as well as 
quercetin and rutin, all of which being known compounds with good wound healing activity. The 
neutral red assay has shown no cytotoxic effect on fibroblast NCTC cell line exposed to herbal extracts. 
Finally, the wound healing action of the submitted ointment has been clinically confirmed and 
highlighted by some case reports. 
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1. Introduction 
Wound healing involves a complex, dynamic process, leading to the restoration of the 

skin anatomical continuity and function (1) and engages interactions of extracellular matrix 
mediators and different cells like fibroblasts and keratinocytes. In the healing process reactive 
oxygen species (ROS) are also generated and their presence may cause cellular damage by 
different mechanisms such as peroxidation of membrane lipids (2, 3). This suggests that the 
presence of the antioxidants in wounds and burns treatment may be favorable for healing (3). 

Currently, a lot of research and studies are performed worldwide to discover a range of 
new products and formulations, as well as the best methods of wounds treatment. The 
pharmaceutical products commonly used today in wound care armamentarium are chemically 
synthesized and may have different side effects. For example, the silver sulfadiazine (SSD) 
cream, topical drug of choice and gold standard in burns treatment, delays the wound healing, 
slows down the epithelization rate, in prolonged conservative treatment leads to healing with 
hypertrophic or atrophic scars, may have local cytotoxic activity (on keratinocytes and 
fibroblasts) and may cause systemic complications including neutropenia, erythema 
multiform, renal toxicity and methemoglobinemia (4, 5). 
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An alternative to such synthetic products is offered by the medicinal plants and the 
natural remedies, which have been used with confidence by mankind from ancient times to 
treat various skin diseases including burns or wounds. Medicinal plants application for wound 
healing is actually supported by many scientific studies (6-13) and has many advantages: is 
cheap, affordable, effective, easy to manage, also safe as side effects are rare and minor, 
mainly local hypersensitivity. The plants used in traditional medicine contribute to wound 
healing and tissue regeneration by multiple mechanisms, which still need assessment and 
validation by scientific studies. The medicinal plants are a tremendous resource for the 
management and treatment of the wounds, by the bioactive compounds from the plant 
material, of which polyphenols are representatives. For example, gallic acid has antimicrobial, 
antifungal and antioxidant activity (14, 15). Caffeic acid and their esters derivatives are 
mentioned as anti-inflammatory agents (2), accelerators of cutaneous wound healing (2),  
antioxidant agents (16)and stimulators of collagen synthesis in certain fibroblasts cells(3). 
Ferulic acid also promotes skin wound healing by accelerating epithelialization process (17, 
18), and acts as antioxidant by inhibiting lipid peroxidation (17). The flavonoids have also 
antioxidant activity; the studies have showed that quercetin and rutin are protective for 
cutaneous neurovasculature cell populations subjected to oxidative damage (19).  The 
presence of rutin in a dermatological formulation has stimulated skin wound healing by 
slowing down the lipid peroxidation, increasing catalase activity and decreasing protein 
carbonyl content (20).The objective of this work is to introduce and evaluate an original and 
natural product with complex therapeutic action in the spectrum of the medicinal preparations 
for burns and wounds. A complex formula based of a mixture of nine medicinal plants has 
been designed for the achievement of an ointment with good wound healing activity. The 
ointment formulation includes olive oil extract from the plant mixture, other natural 
ingredients with proved wound healing activity, respectively: sea buckthorn oil (Hippophae 
oleum), lavender essential oil (Lavandulaeaetheroleum) and as thickening agents, coconut oil 
(Cocos oleum), beeswax (Ceraflava) and conifer resin (Resinapini). The plants from the 
mixture have been selected based on their wound healing capacity: Calendula officinalis L. 
(pot marigold, Asteraceae), Matricariachamomilla L. (chamomile, Asteraceae), 
Symphytumofficinale L. (comfrey, Boraginaceae), Hypericumperforatum L. (St. John’s wort, 
Hypericaceae), Achilleamillefolium L.(common yarrow, Asteraceae), Arctiumlappa L. 
(burdock, Asteraceae), Plantago major L. (greater plantain, Plantaginaceae), Althaea 
officinalis L. (marshmallow, Malvaceae), Quercusrobur L. (oak bark, Fabaceae). Ethanolic 
extracts from the plant mixture and ethanolic re-extracts from oil plant mixture extract and 
from ointment have been obtained and analyzed for polyphenols content, antioxidant activity 
and their influence on fibroblasts viability. 

 
2. Material and methods  

2.1. Reagents Eagle’s Minimal Essential Medium (MEM), natrium chloride, kalium 
chloride, disodium phosphate, potasium acid phosphate, 3-amino-7-dimethylamino-2-
methylphenazine hydrochloride (neutral red), calcium chloride, penicillin and streptomycin 
(Sigma-Aldrich, St. Louis, MO, USA), formic aldehide (Fluka), acetic acid (Merck),  ethanol 
(Chemical Company, Romania), fetal calf serum and neomycin  (Biochrom), 2,2-diphenyl-1-
picrylhydrazyl (DPPH), Folin-Ciocalteu reagent, rutin hydrate, gallic acid monohydrate 
(Sigma), caffeic acid, chlorogenic acid, acid ferulic, catechin hydrate (Aldrich), sodium 
bicarbonate (Reactivul, Bucharest, Romania), aluminum chloride hexahydrate, methanol, 
potassium acetate (Scharlau, Spain), 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid 
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(Trolox), quercetin dihydrate (Fluka), salicin (Wako, Japan), olive-pomace oil (Olivarum 
oleum, Salvadori, Italy), sea buckthorn fruits oil (Hippophae oleum,  SC Hofigal SA, Bucharest, 
Romania), organic coconut oil (Cocos oleum), lavender essential oil (Lavandulaeaetheroleum,  
beeswax (Ceraflava), conifer resin (Resinapini) and medicinal plants: Calendula officinalis, 
Matricariachamomilla, Symphytumofficinale, Hypericumperforatum, Achilleamillefolium, 
Arctiumlappa, Plantago major, Althaea officinalis, Quercusrobur (SC Santo Raphael SRL, 
Bucharest, Romania). 

2.2. Aparatus Shimadzu UV-Vis spectrophotometer, UV mini 1240; Varian 310 – MS 
LC/MS/MS triple quadrupole mass spectrometer fitted with an electrospray ionization 
interface (ESI), ultrasonic cleaning bath ELSA-MATNANTECH (60 Hz frequency, 750 W 
power). WTWInolab 720 pH-meter, Hettich MIKRO 120 centrifuge, laboratory orbital shaker 
Rotamax 120, Heidolph (Germany), Mithras LB 940 Multimode Microplate Reader from 
Berthold Technologies (Germany), inverted research microscope AXIO-Observer D1, Zeiss 
(Germany), vacuum rotary evaporator Laborata 4000, Heidolph (Germany). 

2.3. Extracts preparation Alcoholic extracts were obtained in ethanol 70% using the 
following methods: maceration at room temperature with occasionally stirring for 7 days and 
with continuous stirring for 3 hours respectively; reflux for 3 h and for 30 minutes 
respectively. Plants mixture was grounded, then each 10 g of powder were submitted to 
extraction and the vegetable material /solvent ratio was 1:10 (w/v). Extracts were filtered 
through filter paper. 

To prepare oil extract, 30 g of powdered vegetable mixture and 90 g olive oil were kept 
for 6 hours at 60 ºC in a thermostatic water bath, left over night at room temperature and then 
filtered through sterile cheesecloth. Sample for analyses of oil extract was prepared by 
alcoholic reextraction in a separatory funnel (20 mL oil extract and 60 mL ethanol 70%, v/v). 
After shaking the funnel vigorously for 15 min., the resulting emulsion was centrifuged at 
3500 rpm for 7 min. Supernatants were collected and filtered through filter paper.  

Sample for analyses of ointment was prepared as follows: a portion weighed of the total 
amount of ointment was extracted with ethanol 70% (v/v) by ultrasounds assisted extraction (15 
min); the ointment /solvent ratio was 1:20 (w/v). The resulting extract was centrifuged and 
filtered in the same conditions as above. All extracts were kept at 4C till further analyses. 

2.4. Ointment preparation Plants mixture consists of 20 g of each of marigold flowers, 
St. John's Wort herba, comfrey leaves, burdock leaves, marshmallow leaves, 30 g of each 
chamomile flowers and plantain leaves and 15 g of each yarrow herba and oak bark, 
according to Romanian patent request A/00029/2012 (21). 

190 g of dry, powdered plants mixture was extracted in 800 mL olive oil in a vessel 
equipped with mixing elements. Mixed olive oil with herbal powders was kept for 6 hours at 
80 ºC in a thermostatic water bath, then the oil extract was filtered through sterile cheesecloth. 
For ointment preparation, filtered hot oil was first mixed with approx. 100 g shredded 
beeswax and 100 g pine resin to dissolve them, then 100 ml coconut oil and100 ml sea 
buckthorn oil (as the preparation temperature drops to keep unaltered the active ingredients) 
and finally 5 ml volatile oil of lavender. The mixture was continuous homogenized until 
completely cooled to room temperature.  

2.5. Fibroblast bioassay Cells from mouse fibroblast cell line NCTC clone 929 
(European Collection of Cell Cultures, Sigma-Aldrich, USA) were seeded into 24 well plates 
to form a sub-confluent monolayer at a density of 2x104 cells per well in Eagle’s Minimal 
Essential Medium (MEM) containing 10% fetal calf serum (FCS) and 1% antibiotics 
(penicillin/neomycin/streptomycin) and maintained at 37ºC in a humidified incubator of 5% 
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CO2: 95% air atmosphere. After 24 h the culture medium was removed by aspiration. 
Dilutions from two tested vegetal extracts were made in MEM medium to give a range of 
final concentrations in the wells from 0.1 µg/mL to 50 µg/mL. The assay was conducted in 
triplicate for each sample concentration. Control cultures, received normal medium without 
herb extract. The cells were incubated and assayed for cell growth at 24 h, 48 h and 72 h.  The 
test samples were the ethanolic extract and the oil extract which was prepared for in vitro 
analysis by ethanolic reextraction. These two extracts were initially concentrated under a 
vacuum rotary evaporator at 40ºC, solubilized in water and diluted in MEM medium to give a 
stock concentration of 50 µg/ml and filtered through 0.2 µm Millipore sterile filter prior to 
addition to the cells.  

The effect of the herbal extracts on the fibroblasts cell growth was assessed according to 
neutral red (NR) method described by Borenfreund and Purner (1984) with some 
modifications (22). The NR assay is used to measure cell viability. It has been used as an 
indicator of cytotoxicity in fibroblast cultures (23) and on other cell lines (24, 25). This 
simple and sensitive procedure is based on morphological and spectrophotometric criteria. 
Both assays were carried out on the same cell culture in a 24 well microtiter test plate. After 
the appropriate time interval the plates were transferred to an inverted microscope for any 
visible sign of morphological alteration (growth inhibition, vacuolization, rounding, 
detachment and lysis). The quantitative spectrophotometric procedure is based on the 
incorporation of NR, a supravital dye, into the lysosomes of viable cells. The medium was 
removed by aspiration and the cells washed with phosphate buffered saline, 0.5 mL freshly  
prepared neutral red (NR) solution, 5µL NR  (50 µg/mL) in 495 µl MEM medium, was added 
to each well and the cells were incubated at 37ºC for 3h.  The NR solution was removed, and 
the cells washed rapidly with 1% CH2O/1% CaCl2 to remove unincorporated NR. To extract 
the dye from the lysosomes, 1% (v/v) acetic acid and 50% (v/v) ethanol was added to each 
well and the plated were shaken for 10 - 15 min at RT on an orbital shaker. Plates were 
transferred to a microplate reader and the optical density measured at 540 nm. Experiments 
for cell cultures were done in triplicate for each sample and data was reported as mean ± SD, 
calculated with Excel for Windows. Pair comparison of control and each sample was carried 
out by student t-test. Significant statistical differences were considered p<0.05. 

2.6. LC-MS analysis of ethanolic extracts. The characterization of polyphenols in 
extracts was performed with liquid chromatography coupled with mass spectrometry (LC-
MS) (26, 27).  

Chemical characterization was carried out by using an Alltech ALLTIMA C18 5U column 
(100 x 3.2 mm, 5µm particle size). The mobile phase was methanol: bidistilled water = 70: 30 
(v/v) and flow rate 0.6 mL/min, in an isocratic elution. The injection volume was 20 µL. Air 
was used as a drying gas at a pressure of 19 psi and 250 C. The nebulizing gas was nitrogen to 
40 psi and the capillary voltage had been established to the potential -4500V for negative 
ionization. The deprotonated molecular ion obtained was selected by the first quadrupole and 
then fragmented by collision with an inert gas (argon) to 1.5 mTorr pressure into the second 
quadrupole. Fragments were analyzed by the third quadrupole. Prior to these experiments, the 
tuning of mass spectrometer was performed using PPG both for positive and negative.  

Gallic acid (GA), caffeic acid (CA), chlorogenic acid (ChA), ferulic acid (FA), salicin 
(S), (+)-catechin (C), quercetin (Q), rutin (R) were used as standards. 1 mL of each 0.1 
mg/mL methanolic stock solution of mentioned standards were mixed and brought to 25 mL 
with methanol in a volumetric flask. Thus the concentration for each standard in the mixture 
was 4 µg/mL. 
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The concentration of standard in extract was calculated with the formula (1): 
 

Astandard/Cstandard=Asample/Csample  1) 
 

where: Astandard is integrated area of the peak for each standard; Cstandard is the known 
concentration of standard; Asample is the integrated area of the peak for each extract; Csample 
concentration of standard determined in extract. 

Each sample was performed in triplicate and SD values were given. Results were 
expressed as mg standard/100 g dw. 

2.7. Total phenols and flavonoids determinations Total phenols (TP) content was 
determined using the Folin-Ciocalteu method and working procedure was described in our 
previous works (28, 29). Absorbance (A) was measured at wavelength of 761 nm. Calibration 
curves absorbancesvs. antioxidant concentration were drawn. Equations, r2 / n (correlation 
coefficients / number of determinations) and linearity domains for obtained calibration curves 
were: 

A=0.0037 x caffeic acid concentration - 0.0626,   2) 
r2/n = 0.9933 / 11 (linearity domain = 30-200 mg/L); 

 
A=0.0018 x chlorogenic acid concentration – 0.0438  3) 

r2/n = 0.9956 / 10 (linearity domain = 40-200 mg/L 
  
Total flavonoid content of extracts was measured colorimetrically using aluminium 

chloride method and absorbance was recorded at λ = 425 nm. Working procedure was 
described in our previous works (28). Equation, the correlation coefficient (r2) and linearity 
domain obtained for the calibration curve absorbance as a function of concentration of rutin 
was: 

  A = 0.0029 rutin concentrations + 0.0103,  4) 
r2 /n = 0.9933/11 (linearity domain = 30-200 mg/L) 

 
Concentrations of samples were determined from equations of calibration curves over 

linear range and final results were expressed as mg standard equivalents /100g dry weight 
(dw) for all extracts. All determinations were made in triplicate and SD values were given. 

2.8. DPPH free radical scavenging activity DPPH free radical scavenging activity was 
made according to our previous work (29). Thus, 500 µL standard/sample were mixed with 
500 µL DPPH solution (0.135 mM in 70% (v/v) ethanol) and the mixture kept in dark for 30 
minutes. Absorbance was measured at the wavelength of 525 nm. Calibration curve inhibition 
percent (% I) vs. concentration of TROLOX was drawn. The equation curve, correlation 
coefficients (r2) and linearity domain obtained were: 

% I = 0.9455 Trolox concentration + 47.5,   5) 
r2/n = 0.9902/7 (linearity domain = 2.5-25 µmoles/L trolox). 

 
From equation of calibration curve was determined the ability of free DPPH radical 

scavenging of antioxidant compounds from samples. Antioxidant capacity of samples was 
expressed as mmolestrolox equivalents (TE)/L sample. All determinations were made in 
triplicate; SD values were given. 

2.9. Stability testing of formulated ointment Centrifuge test. 1 gram of ointment was 
centrifuged for 15 min at 3000 rpm at room temperature at 24 hours after preparation. Then 
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the ointment was homogenized by vortex for 30 seconds and centrifuged again for other 15 
min. Phase separation was evaluated before the ointment was homogenized at vortex and after 
the second centrifugation (30). 

pH ointment determination. pH values of the ointment were obtained by direct 
potentiometric method and according to Bucur (31). Thus, 6 ml of distilled water warmed at 
80 ºC was poured over 1 gram of ointment and shaken vigorously for 1 minute, then filtered. 
The filtrate was brought to room temperature and pH was measured.  

 
3. Results and discussions 

3.1. Fibroblast bioassay The morphological modifications of fibroblast culture treated 
with ethanolic extract and oil re-extract were examined microscopically for all concentrations 
and at all intervals of time selected. No alteration sign was observed for all samples.  

 The results of spectrophotometric determinations are shown in figure 1. Absorbance is 
proportional to the numbers of cells with intact membrane. Figure 1a and 1b shows the 
fibroblasts viability in the presence of ethanolic and oil re-extract. The results of paired 
student t-test showed that there were no significant differences (p>0.05) between control and 
each concentration of extracts at all-time intervals suggesting that both extracts are not 
cytotoxic. 

 
       (a)         (b) 

 
Figure 1. Cell viability of NCTC fibroblasts cultured at 37oC for 24, 48 and 72 h with different concentrations 

of ethanolic extract (a) and oil re-extract (b), analyzed by Neutral red assay. Control: concentration 0 µg/ml. 
statistic differences were not observed (p>0.05). 

 
Figure 2 presents the fibroblasts cell morphology at 72 h after the addition of the extracts. 

The cells were stained with Hematoxylin – Eosin and photographed with a Zeiss Axio 
Observer optic microscope. The cytotoxic effect of the ethanol and oil re-extract on 
fibroblasts cell was not detected microscopically. 

3.2. Chemical characterization of alcoholic extracts by LC-MS/MS analysis  
The LC-MS method allowed the identification and quantification of the main phenolic 

compounds in plant mixture extracts. Compounds in extracts were identified by detailed 
studies of their MS-MS spectral data by comparing their spectra with those of the standards 
and with literature data. The results are presented in Table 1. 
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Control Ethanolic extract 2.5 µg/mL    Oil re-extract 0.05 µg/mL 

 

Figure 2.Fibroblasts cell morphology at 72 hours after the addition of the extract 
 

Table 1. Quantitative LC-MS analysis of the alcoholic extracts and re-extracts 
 

Sample 
Compounds determined mg/100g dw 

GA FA CA ChA Q R 
Maceration 7 days 0.339 ± 0.10 0.122 ± 0.006 0.347 ± 0.063 5.95 ± 0.31 1.20 ± 0.22 2.73 ± 0.11 

Maceration 3h 0.336 ± 0.041 0.161 ± 0.059 0.416 ± 0.089 11.9 ± 1.40 1.13 ± 0.15 3.57 ± 1.00 

Reflux 3h 0.252 ± 0.031 0.142 ± 0.010 0.412 ± 0.014 3.62 ± 0.43 3.56 ± 0.93 2.76 ± 0.31 

Reflux 30 min 0.278 ± 0.042 0.118 ± 0.017 0.433 ± 0.20 5.26 ± 0.26 2.99 ± 0.26 2.55 ± 0.27 

Re-extracts (µg/g) 
Oil re-extraction  2.43 ± 0.44 0.561 ± 0.16 1.26 ± 0.11 12.2 ± 2.3 1.42 ± 0.59 8.23 ± 2.7 
Ointment re-
extraction by US 

6.98 ± 0.33 
0.832 ± 
0.047 

1.76 ± 0.26 5.49 ± 0.11 - 7.29 ± 0.49 

 
Of all the standards used, gallic acid (GA), caffeic acid (CA), chlorogenic acid (ChA), 

ferulic acid (FA), quercetin (Q) and rutin (R) were identified and quantified in the analyzed 
extracts. Results of LC-MS analysis are shown in Table 2. Of all compounds measured, 
chlorogenic acid was found in highest amounts, followed by rutin and quercetin and in 
smaller amounts by caffeic acid, gallic acid and ferulic acid in ethanolic extracts. As for re-
extracts, values for polyphenols and flavonoids are smaller because smaller amounts of 
substances are extracted in oil. Values for some compounds are higher for cream re-extract, 
this happens probably due to the presence of the other ingredients of cream. 

 
3.3. Total phenols and flavonoids content determination. DPPH radical scavenging 

activity of extracts Results are in concordance with the ones obtained by LC-MS analysis 
and are presented in Table 2. 

 
Table 2. Total phenols content, flavonoids content and antioxidant activity of the extracts 

from the plant mixture and of the re-extracts of oil extract and cream 
 

Sample 
TP FL DPPH 

CAE 
 (g/100 g dw) 

ChAE 
(g/100 g dw) 

RE  
(g/100 g dw) 

TE 
(mM) 

Macerate 7z 1.77 ± 0.14 3.26 ± 0.28 1.54 ± 0.038 12.1 ± 1.3 
Macerate 3h 2.51 ± 0.027 4.76 ± 0.055 1.53 ± 0.14 12.4 ± 1.7 

Reflux 3h 3.63 ± 0.32 6.65 ± 0.65 0.915 ± 0.088 10.9 ± 1.2 
Reflux 30 min 4.55 ± 0.36 8.55 ± 0.74 0.921 ± 0.086 13.5 ± 0.90 

 Re-extracts (mg/100g) TE (µM) 
Oil re-extraction 0.728 ± 0.11 13.5 ± 0.23 4.90 ± 0.53 1.10 ± 0.059 

Ointment re-extraction by US 2.77 ± 1.7 52 ± 3.4 41.6 ± 4.7 - 
 
CAE – caffeic acid equivalents, ChAE – chlorogenic acid equivalents, RE – rutin   equivalents, TE – Trolox equivalents. 
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The amount of polyphenols is twice higher when expressed as chlorogenic acid compared 
to caffeic acid equivalents. The results showed that extracts contain good amounts of 
polyphenols like caffeic, chlorogenic, gallic and ferulic acids, as well as quercetin and rutin, 
compounds reported in the literature as having good wound healing activity. These amounts 
determine and confirm the wound healing and epithelialization potential of the ointment. 

Antioxidant activity of extracts evaluated by DPPH free radical scavenging assay is 
illustrated in Table 2. The increased activity of DPPH radical scavenge for alcoholic extracts 
indicates high antioxidant activity of extracts and also confirms the wound healing potential of 
the ointment. Moreover, the antioxidant capacity of the various ingredients from the ointment 
has been highlighted by numerous data from literature (32-35). For oil re-extracts the ability of 
DPPH radical scavenge has very small values and not detectable in case of cream re-extract. 

3.4. Stability testing of formulated ointment  
Centrifuge test. No phase separation was observed after 30 (2 x 15) minutes 

centrifugation. Appearance. Samples were semisolid, pale green, leaving a homogenous 
smear on the glass plate. No phase separation was noticed during 3 months of storage at 
different temperatures (5 0C, 22 0C). 

pH (acidity) ointment determination The pH value of the ointment obtained by direct 
potentiometric method for cream at different temperatures (5 0C, 27 0C and 45 0C)  was 4.2. 
When applied the method from (31) the pH value obtained for the filtrate was 4.3. According 
to some literature data (36, 37) local acidification of the wound (by ointment pH around 4, as 
in the case of honey for example) promotes healing of the tissues by preventing appearance of 
non-ionized histotoxic form of ammonia, formed by the action of urease (from urease-
producing microorganisms) on urea in extracellular fluid. In an acidic medium, ammonia 
(NH3) is converted to ionized, nontoxic, ammonium ion (NH4 

+) (37). In addition, 
acidification of the wound increases oxygen intake and pO2 on wound surface by increasing 
oxyhemoglobin-hemoglobin dissociation, due to an appropriate shift in the oxyhemoglobin-
hemoglobin dissociation curve (Bohr effect). 

3.5. Case reports 
The effectiveness of the ointment has been clinically highlighted by some case reports, 

both acute (mainly burns) and chronic wounds, with the informed consent obtained from the 
patients. First case represents an acute wound – scald injury IIA-IIB degree on the dorsum of 
the left hand (Figure 3). Wound characteristics were: moist, pink-whitish, intermediate depth 
lesion, moderate and serous secretion, shiny portions indicating plasmorrhagia (deeper areas). 
After painless treatment with the ointment, the patient achieved substantial improvement only 
4 days later, involving two dressing changes, with beginning of epithelization and blurring of 
the shiny areas. The wound was almost fully epithelized after 10 days. 

 

 
Figure 3. Results obtained after applying the ointment on a scald wound IIA-IIB degree 
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The second case is a chronic wound – leg ulcer, distal third of the right leg, arterial-
venous etiology, dry eschar, and little secretion (Figure 4). The leg ulcer was 1 year old and 
completely resistant to other usual treatments. After only 12 days, dressing changes to 1-2 
days, a remarkable evolution was observed, with clear wound contraction and highly 
progressive epithelization. 

 

 
 

Figure 4. Effect of the ointment on a leg ulcer 
 
 

4.  Conclusions  
Given the increasing interest for preparations of natural origin, the present ointment 

provides a topical composition for the treatment of burns and wounds, which is effective, 
stable, pleasant, relatively inexpensive, easily managed, safely applied and used. The 
beneficial properties result by adding the therapeutic effects of oil extracts from a variety of 
medicinal plants to those of a lipophilic ointment base consisting of vegetables oils, beeswax, 
pine resin and lavender essential oil, all of which exhibiting real therapeutic value and 
importance, which have been confirmed by a plethora of data from literature. Further in vivo 
and clinical studies are needed to assess the entire range of ointment properties, the best 
indications and modalities of administration in practice. 

 
 

References 
1. MAJEWSKA I, GENDASZEWSKA-DARMACH E, Proangiogenic activity of plant extracts in accelerating 

wound healing – a new face of old phytomedicines, ActaBiochim Pol, 58(4):449-360 (2011). 
2. SERARSLAN G, Pustular psoriazis-like tinea incognito due to Tricophyton rubrum, Mycoses, 50(6):523-

524 (2007). 
3. SONG HS, PARK TW, SOHN UD, SHIN YK, CHOI BK, SIM SS, The effect of caffeic acid on wound 

healing in skin-incised mice, Koren J PhysiolPharmacol, 12(6): 343-347 (2008). 
4. AZIZ Z, ABU SF, CHONG NJ, A systematic review of silver-containig dressings and topiocal silver agents 

for burn wounds, Burns, 38(3): 307-318 (2012). 
5. ATIYEH BS, COSTAGLIOLA M, HAYEK SN, DIBO SA. Effect of silver on burn wound infection 

control and healing: review of the literature, Burns, 33(2): 139-148 (2007). 
6. UPADHYAY NK, KUMAR R, MANDOTRA SK, MEENA RN, SIDDIQUI MS, SAWHNEY RC, GUPTA 

A, Safety and wound healing efficacy of sea buckthorn (HippophaerhamnoidesL.) seed oil in experimental 
rats, Food ChemToxicol, 47(6): 1146-1153 (2009). 

7. NEVIN KG, RAJAMOHAN T, Effect of topical application of virgin coconut oil on skin components and 
antioxidant status during dermal wound healing in young rats, Skin PharmacolPhysiol, 23(6): 290-297 (2010). 

8. GHELARDINI C, GALEOTTI N, SALVATORE G, MAZZANTI G. Local anaesthetic activity of the 
essential oil of Lavandulaangustifolia, Planta Med, 65(8): 700-703 (1999). 

9. PREETHI KC, KUTTAN R, Wound healing activity of flower extract of Calendula officinalis, J Basic 
ClinPhysiolPharmacol, 20(1): 73-79 (2009). 



ANDREI ZBUCHEA, LILIANA LUNGU, CLAUDIA-VALENTINA POPA, VICTORITA TECUCEANU, VALENTINA ALEXANDRU, RODICA TATIA   

Romanian Biotechnological Letters, Vol. 21, No. 2, 2016  11436

10. JARRAHI M, VAFAEI AA, TAHERIAN AA, MILADI H, RASHIDI POUR A, Evaluation of topical 
Matricariachamomilla extract activity on linear incisional wound healing in albino rats, Nat Prod Res, 24(8): 
697-702 (2010). 

11. SADDIGE Z, NAEEM I, MAIMOONA A, A review of the antibacterial activity of Hypericumperforatum  
L., J Ethnopharmacol, 131(3): 511-521 (2010). 

12. DETERS A, ZIPPEL J, HELLENBRAND N, PAPPAI D, POSSEMEYER C, HENSEL A, Aqueous 
extracts and polysaccharides from Marshmallow roots (Althea officinalis L.): cellular internalisation and 
stimulation of cell physiology of human epithelial cells in vitro, J Ethnopharmacol,127(1): 62-69 (2010). 

13. AMINI M, KHERAD M, MEHRABANI D, AZARPIRA N, PANJEHSHAHIN MR, TANIDEH N, Effect 
of Plantago major on burn wound healing in rat, j Appl Animal Res, 37(1): 53-56 (2010). 

14. KARAMAC M, KOSINSKA A, PEGG RB, Content of gallic acid in selected plant extracts, Pol J Food 
NutrSci, 15/56(1): 55-58(2006). 

15. KALITA D, SAIKIA JC, SINDAGI AS, ANMOL GK, Antimicrobial activity of leaf extracts of two 
medicinal plants of Boghoral Hill (Morigaon) against human pathogens, The Bioscan, 7(2):271-274 (2012). 

16. COS P, HERMANS N, DE BT, APERS S, SINDAMBIWE J B, WITVROUW M, DE CE, VANDEN BD, 
PIETERS L, VLIETINCK AJ, Antiviral activity of Rwandan medicinal plants against human 
immunodeficiency virus type-1 (HIV-1), Phytomedicine, 9(1), 62–68 (2002). 

17. GHAISAS MM, KSHIRSAGAR SB, SAHANE RS, Evaluation of wound healing activity of ferulic acid in 
diabetic rats, Int Wound J, 11(5): 523-532 (2014). 

18. XIYIUN Y,  YIJUAN L,  LIANXI L, CHENG Y, MINGYAO L, inventors; East China Normal University, 
applicant. Application of ferulic acid in preparation of medicine used for promoting skin wound healing. 
State Intellectual Property Office of the P.R.C. patent CN 102342926A (2012). 

19. SKAPER SD, FABRIS M, FERRARI V, DALLE CARBONARE M, LEON A,Quercetin protects 
cutaneous tissue-associated cell types including sensory neurons from oxidative stress induced by 
glutathione depletion: cooperative effects of ascorbic acid,Free Radic. Biol Med., 22(4): 669-678 (1997). 

20. ALMEIDA JS, BENVEGNU DM, BOUFLEUR N, RECKZIEGEL P, BARCELOS, RC, CORADINI K, 
DE CARVALHO LM, BÜRGER ME, BECK RC,Hydrogels containing rutin intended for cutaneous 
administration: efficacy in wound healing in rats, Drug Dev Ind Pharm, 38(7): 792-799 (2012). 

21. ZBUCHEA A, inventor and applicant. Ointment for burns and wounds treatment, with complex action, 
made exclusively from natural products. State Office for Inventions and Trademarks, Romania, patent 
request A00029 (2012). Available from www.osim.ro/publicatii/brevete/bopi_2013/bopi_inv_08_2013.pdf 

22. BORENFREUND E, PUERNER JA, A simple quantitative procedure using monolayer cultures for 
cytotoxicity assays, J. Tiss. Culture Meth., 9(1): 7-9 (1984). 

23. MENSAH AY, SAMPSON J, HOUGHTON PJ, HYLANDS PJ, WESTBROOK J, DUNN M, HUGHES 
MA, CHERRY GW, Effects of Buddlejaglobosa leaf and its constituents relevant to wound healing. J. 
Ethnopharmacol, 77(2-3): 219-226 (2001). 

24. MORGAN DC, MILLS CK, LEFKOWITZ DL, LEFCOWITZ SS. An improved colorimetric assay for 
tumor necrosis factor using WE HI 164 cells cultured on novel microtiter plates, J. Immunol. Meth, 145(1-
2): 259-262 (1991). 

25. FAUTZ R, HUSEIN B, HECHENBERGER C, Application of neutral red assay (NR assay) to monolayer 
cultures of primary hepatocytes: rapid colorimetric viability determination for unscheduled DNA synthesis 
test (UDS), Mutat. Res, 253(2): 173-179 (1991). 

26. PAPP I, APATI P, ANDRASEK V, BLAZOVICS A, BALASZ A, KURSINSZKI L, KITE GC, 
HOUGHTON PJ, KERY A, LC-MS analysis of antioxidant plant phenoloids, Chromatographia, 
60(1Suppl):S93-S100 (2004). 

27. FAZIO A, PLASTINA P, MEIJERINK J, WITKAMP FR, GABRIELE B, Comparative analysis of seeds of 
wild fruits of Rubus and Sambucus species from Southern Italy: Fatty acids composition of the oil, total 
phenolic content, antioxidant and anti-inflamatory properties of the methanolic extracts, Food Chem, 
140(4): 817-824 (2013). 

28. POPA C-V, LUNGU L, SAVOIU M, BRADU C,DINOIU V, DANET AF,Total antioxidant activity, 
phenols and flavonoids content of several plant extracts,Int  J Food Prop, 15(3): 691-701 (2012). 

29. LUNGU L, POPA C-V, SAVOIU M, DANET AF, DINOIU V,Antioxidant activity of Brassica oleracea L., 
Allium cepa L. and Beta vulgarisL. Extracts, Rev. Chim. (Bucharest), 61(10): 911-914 (2010). 

30. ARSIC I, ZUGIC A, TADIC V, TASIK-KOSTOV M, MISIC D, PRIMORAC M, RUNJAIC-ANTIC D, 
Estimation of dermatological application of creams with St. John’s Wort oil extracts, Molecules, 17(1): 275-
294 (2012). 



An Innovative Ointment Made of Natural Ingredients with Increased Wound Healing Activity   

Romanian Biotechnological Letters, Vol. 21, No. 2, 2016  11437

31. BUCUR L, HIRJAU B, ISTUDOR V, Elaeagnusangustifolia L. Flowers soft extract valorification in a 
dermatological preparation. Note 1. Development of dermatological preparation and preliminary quality 
control, Rev Farm, 56(2): 215-220 (2008). 

32. NEAGU E, PAUN ROMAN G, RADU GL, Antioxidant capacity of some Symphytum officinalis extracts 
processed by ultrafiltration, Romanian Biotechnological Letters, 15(4): 5505-5511 (2010). 

33. PREETHI KC, KUTTANR, Effect of Calendula officinalis flower extract on acute phase proteins, 
antioxidant defense mechanism and granuloma formation during thermal burns, J ClinBiochemNutr, 43(2): 
58–64 (2008). 

34. MARQUEZ MARTIN A, DE LA PUERTA VASQUEZ R, FERNANDEZ-ARCHE A, RUIZ-GUTIERREZ 
V, Supressive effect of maslinic acid from pomace olive oil on oxidative stress and cytokine production in 
stimulated murine macrophages, Free Radic Res, 40(3): 295-302 (2006). 

35. ANILAKUMAR KR, KRISHNA KR, CHANDRAMOHAN G, KHANUM F, BAWA AS, Bees wax 
polyphenols as suppressor of CC1-induced oxidative stress in ratS, Indian J PhysiolPharmacol, 51(4): 361-
367 (2007). 

36. KAUFMAN T, EICHENLAUB EH, ANGEL MF, LEVIN M, FUTRELL JW, Topical acidification 
promotes healing of experimental deep partial thickness skin burns: a randomized double-blind preliminary 
study, Burns, 12(2): 84-90 (1985). 

37. LEVEEN HH, FALK G, BOREK B, DIAZ C, LYNFIELD Y, WYNKOOP BJ, MABUNDA GA, 
RUBRICIUS JL, CHRISTOUDIAS GC, Chemical acidification of wounds. An adjuvant to healing and the 
unfavourable action of alkalinity and ammonia, Ann Surg, 178(6): 745-753 (1973). 


