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Abstract:  

The aim of the present study is formulation and evaluation of Topical gel of  R.rosea for its physical 

properties in-vitro permeation, and excision wound healing activity in rats. Topical gels were prepared 

by different two polymers Carbopol and Hydroxypropyl Methyl Cellulose(HPMC) (0.5-1.5%). The 

gels were evaluated for their viscosity, spreadability, content uniformity, In-vitro diffusion of gels 

using Franz diffusion cell. It was observed that with an increase in the polymer percentage, there was 

a proportional increase in the viscosity and reduced spreadability. Similarly, the rate of diffusion of 

the drug from the gels was also reduced with an increase in the polymer concentration. All the 

prepared formulations demonstrated content uniformity and moderate to good spreadability. 

Treatment of R.rosea Topical gel on Excision wound significantly decreased wound contraction time 

and Percentage wound is compare to  control group. It concluded that R.rosea loaded Topical gels is 

a viable option for the treatment of wounds. 
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Introduction  

Rhodiola rosea common name ‘golden root’ L. of family (Crassulaceae) is a medicinal plant which 

grows throughout North Asia and the mountains of central Europe. For several centuries the plant has 

been documented as useful in the treatment of a extensive range of illnesses including Stress, 

stimulating the CNS system, decreasing depression, enhancing work performance, eliminating 

fatigue, preventing high altitude sickness, and wound healing, skin burns and contusions 1. More 

recently R. rosea has been shown to have anti-hypoxic activity2, antioxidant activity3, anti-prostate 

cancer and antibacterial activity 4, anti-hepatic cancer activity5 and the ability to enhance learning and 

memory6. R. rosea extract is a valuable therapeutic as it does not exhibit detectable toxicity throughout 

a concentration range which exceeds concentrations responsible for its many biological activities 7. 

Wounds are physical injuries that result in an opening of the skin. Proper healing of wounds is 

essential for the restoration of disrupted anatomical continuity and disturbed functional status of the 

skin. Moreover, it is a fact that there are number of parameters which are involved in the healing of 

wound including epithelialization, antioxidant defense. The understanding of the underlying 

complexities of wound healing will be improved, thus allowing for the development of novel, targeted 

therapeutic strategies8. The use of topical gel in excision models in rats should be the approach for 

the future studies on wound healing activities of R.rosea root extract. 
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Materials and methods 

Plant Materials  

Dried roots of Rhdiola rosea (R. rosea) (Golden root) family Crassulaceae were procured from local 

vendor, Seremban, Negerisembilan,Malaysia. Roots are authenticated by Dr. Long chiau Ming, 

Associated Professor, Deputy Dean faculty of Pharmacy, Quest international university Perak.(QUIP-

RR/01/2019). 

The roots material was powdered using mixer grinder and passed through sieve no 85. About The 

dried 150gm powder was subjected to soxhlets apparatus extraction using Ethanol solvent for 72 hrs.  

The extract were concentrated in rotary flash evaporators and stored in refrigerator. 

 

Description and Solubility  

Ethanolic extract R.rosea(R.ROSEA ) as describe the organoleptic properties and solubility with polar 

solvents. 

 
NAME OF THE INGREDIENTS Quantities in w/w %(100 gm)     

F1 F2 F3 F4 F5 F6 

R.rosea extract 5 5 5 5 5 5 

Tween 20 (V/V) 1 1 1 1 1 1 

Carbapol 934(% W/V)  0.5 1 1.5 - - - 

HPMC - - - 0.5 1 1.5 

Sodium benzoate (W/W) 0.5 0.5 0.5 0.5 0.5 0.5 

Table1: Composition of  R.rosea Topical gel formulations 

 

Preparation of Ethanolic Extract of R.roseaTopical Gels 

Topical Gels of ethanolic extract of R.rosea were prepared methods are describe below 

1. Weigh 5gms of extract R.rosea in a beaker 

2. Add 0.5ml of Tween stir continuesto form homogeuos suspension 

3. Dissolved sodium benzoate, this mixture was incorporated to the above mixture and was subjected 

to magnetic stirred at 650-700rpm for 10min until homogeneous gels were obtained.  

4. The specified amount of Carbopol 934 and HPMC polymers powder was slowly added to ultrapure 

water and kept for 12 hours for the polymer to swell. 9-10. 

5. These formulations were then placed in wide-mouthed bottles for stability testing, with all samples 

equilibrated at room temperature. There were six different formulations as shown in (Table1)(F1, 

F2, F3,F4,F5 and F6) 

 

Characterization of R.rosealoaded Topical Gel 

Drug-excipient compatibility study  

Extract  and excipient compatibility study was carried out to investigate any possible interaction 

between R.rosea other excipients used in the formulation of the Topical gel, the samples were 

analyzed byFTIR spectroscopy. 11-12 

 

Zeta potential  

Zeta potential of Topical gel formulations were measured by dynamic light scattering (DLS) 

technique (Malvern Zetasizer, Malvern Instrument, UK). Samples were dispersed in distilled water 

(3:25) before measurement. 

 

Morphology  

Topical gel morphology was observed using scanning electron microscopy (SEM) (Microscope 

Tecnai 200 kV D2360, USA). A drop of the Topical gel that had been dispersed by water was placed 

onto the carbon-coated copper grid and dried at room temperature, leaving a thin film. The film was 

colored using phosphotungstic acid solution and imaged. 
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Evaluation of R.rosea Topical Gel  

Spreading diameter  

By calculating the spreading diameter of 1 g of gel between two horizontal plates (20 cm 20 cm), the 

spreadability of the gel formulation was determined after one minute. On the upper plate, the normal 

weight was 125 g. 11-12  

 

Viscosity and pH measurement  

Viscosity of Topical gelformulations was measured using Brookfield viscometer (Model No DV-III 

ULTRA) using spindle no 06 at 100 rpm, and pH measurements of the formulations were done using 

digital pH meter (RI-152-R). 

 

In vitro diffusion studies  

In-vitro diffusion study was performed for topical gel dispersion (F1, F2, F3, F4, F5, and F6), Topical 

gel formulation using dialysis membrane (Hi media).  Diffusion membrane was placed in Phosphate 

buffer solution (PBS) 7.4 for 6 h to attain saturation before starting permeation study and then 

mounted between the donor and receptor compartment of the Franz diffusion cell (fabricated with 

glass, the surface area available for diffusion was 2.54 cm2). The release rate of R.rosea was analyzed 

by placing the required sample in the donor cell compartment. To prevent contamination and 

evaporation, the donor compartment was covered with parafilm. The receptor chamber was filled with 

PBS 7.4 and was maintained at 37°C with continuous stirring. 1 ml aliquot of receptor phase solution 

was withdrawn at half an hour from the commencement of diffusion studies, followed by every hour 

till approximately 80% of the drug was released, the same volume of fresh medium was added back 

into the receptor compartment to maintain the sink conditions. The quantification was done using a 

UV spectrophotometer (Shimadzu Model No. 1800) at 208 nm. The cumulative amount of drug 

diffused versus the time graph was plotted. 9-12  

 

Stability study  

Stability evaluation of Topical gel was performed by storing the gel at high (40°±2°C), room (25° 

±2°C) and low (7°± 2°C) temperatures. During 12-weeks, organoleptic changes, pH in the R.rosea 

Topical gel were evaluated. 

 

Pharmacological study on wound healing activity  

Experimental animals procured 

Adult wistar rats of male 9 to 11 week age, weighing 160–180gm were procured from Mahaveera 

enterprises, Hyderabad. Animals were housed in standard laboratory conditions at 25°c with 12 hr 

light-dark cycle with free access to chow and water ad libitum. The research protocol was approved 

by (HKES/COP/MTRIPS/IAEC/105/2022). 

 

Excision wound model 

18 albino rats weighing between 160–180gm are divided in to 3 groups of 6 animal s each. 

Group I -served as Excision wound 

Group II - served as R.rosea Topical gel + Excision wound 

Group III- served as AVOMEB ointment +Excision wound 

 

Albino rats 160-180 gm were taken for studies, the rats were anesthetized prior to and during infliction 

of the experimental wounds. The surgical interventions were carried out under sterile conditions using 

Anaesthetic Ether. Wound of 500 sq. mm on dorsal thoracic region was made. Animals were apply 

the gel daily and closely observed for any infection and those which showed signs of infection 

wereseparated and excluded from the study and replaced. The animals were observed for wound 

closure at 0, 4th, 6th ,8th , 12th and 15
th

day and for period of epithelialisation. 13-14  
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Measurement of wound area  

The  progressive  changes  in  wound  area  were  monitored  by  2nd, 4th, 6th ,8th , 12th and 15
th

day. 

The size of the wound was also measured  using  a  scale  daily  and  the  wound  area  was  calculated.  

Wound contraction was calculated as percentage of the reduction in wound area.  

 

                                                        (Initial wound area – Specific day wound area) 

Percentage of wound contraction =                                                                             × 100 

                                                                                Initial wound area  

 

STATISTICAL ANALYSIS 

Data are expressed as mean ± standard error of mean. Differences in the in vitro release profile of 

prepared formulations were tested for significance using independent t-test using SPSS-17.0. 

Difference was considered significant whenP < 0.05. Graphs were prepared using GraphPad Prism 8 

(Graph Pad Software, Inc). ***p<0.001, **p<0.01 and *p<0.05.  

 

RESULTS AND DISCUSSION 

Qualitative phytochemical  studies shows the R.rosea contain primary and secondary metabolites such 

as Alkaloids, Glycoside, Flavonoids, triterponids and poly phenols etc.    

The IR spectra for drug excipient compatibility study showed major peaks at 3342.13 cm−1,3231.58 

cm−1, 2981.15 cm−1,1735.98cm−1,1643.22cm−1, 1044.13 cm−1, 2903.18 cm−1, 2833.61 cm−1,1758.96 

cm−1and1621.87 cm−1in pure extract the corresponding peaks were also obtained in the extract 

excipient mixture with slight shifting. It is evident from the data that the characteristics peaks of 

extract were not affected in the presence of carbapol implying that extract and excipient are 

compatible with each other. 

The preliminary characterization of R.rosea topical gel (prior to sonication) was done by using an 

optical microscope. 

 

     
A                B 

Figure : 1 [A] Optical microscope image of R.rosea  [B] SEM  image of  R.rosea Topical gel 

Overall, performance of transdermal drug delivery system is generally governed by morphology. 

[Figure4]. Phase contrast microscopy also showed the surface morphology of Topical gel (Figure 1 A 

and B). All the images depict smooth surface 

ZP is an important parameter that affects stability. normal formulation were found to have negative 

ZP (−42.4 mV) due to the net charge of the lipid composition in the formulation. The negative ZP is 

responsible for enhanced percutaneous permeation of drug. 
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Figure 2: zeta potential of R.roseaTopical gel 

 

 
Figure 2: PDI of R.roseaTopical gel 

 

Evaluation of R.rosea Topical Gel 

The prepared gels were evaluated for physical appearance, pH, spreadability, viscosity, and drug 

content. Gels were found to be smooth, homogenous, yellowish white in color, pH lying in the normal 

skin pH range, easily spreadable, and viscosity ranging between 4500 and 4800 cps as shown in 

(table2) 

The prepared topical gels of R.rosea demonstrated moderate to good spreadability and from the results 

it was evident that the gel spreadability was dependent on the polymer concentration and was reduced 

with an increment in the polymer concentration. The viscosity of the gels though increased with the 

increase in the polymer concentration, however, the gels remain easily spreadable. Polymer 

concentration affected the diffusion rate of the drug and the release was sustained with an increase in 

polymer concentration. Carbopol gels demonstrated higher viscosity compared to the corresponding 

HPMC concentrations.  
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Formulation pH Viscosity (CPS) Spreadability (g.cm./sec.) Grittiness 

F1 6.7 36245 33.50  

 

 

No  

F2  6.8 37850 30.25 

F3 6.8 32098 28.45 

F4 6.7 32644 35.45 

F5 6.7 35540 33.25 

F6  6.9 31913 30.30 

Table 2: showing the evaluation of R.rosea gel paramater 

 

In vitro drugs release studies  

In vitro release profile of topical gels is shown in  (figure3) The drug release from Topical gel was 

observed, Maximum 78% and %80 drug release was achieved in F3 and F6 formulation. The topical 

gel were incorporated into carbopol gel and three gel formulations (F1,F2 and F3) were evaluated for 

drug release. The drug release from F3 topical gels was significantly higher than that of corresponding 

formulations. The drug release at higher ratios of carbopol and HPMC was decreased and it could be 

due to increased thickness of Topical matrices which leads to increased diffusional distance and 

therefore reduced drug release rates. 
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Figure 3: In vitro release profile of topical gels 

 

Wound Healing Activity 

The obtained results of Herbal Extract of R.rosea loaded Topical Gel on excision wound activity    as 

shown in  (figure 4 and 5). The wound healing control group are observed the  wound contraction rate  

and % wound contraction healing are observed in days 20-21(0.510±0.214 ) and % wound contraction  

82.61 0n 20th  day. On treatment with Topical gel decreased wound contraction observed to monitor 

the fall of eschar leaving no raw wound behind  (0.268±0.5745) and % wound contraction(97.70) in 

14-15 days, the results are comparable with that of showing  R.rosea  healing compared to control. 

The treatment R.rosea was day  13-14 are  observed to monitor the fall of eschar leaving no raw 

wound behind, the results obtained indicate enhancement of wound contraction rate and increased 

epithelization followed by fall of escha,The treatment Standard Avomeb was day  14-15 are  observed 

to monitor the fall of eschar leaving no raw wound behind, the results obtained indicate enhancement 

of wound contraction rate (0.126±0.10) and %98.20 wound contraction  and increased epithelization 

followed by fall of escha, With the incision wound model. 
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Figure4: Effect of R.rosea Topical gel on %wound contraction in excision wound 
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Figure 5 : Effect of R.rosea Topical gel on %wound contraction in excision wound 

 

CONCLUSION  

Topical gel  system incorporating R.rosea extract have shown enhanced permeation profile as 

compared to the conventional formulation of Avomeb. R.rosea extract through topical system may be 

a better approach for wound healing activity.  
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