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Abstract  Article Information 

Received:  22 March 2026 

Proper wound healing is important for restoring in the skin's protective function and 

morphological consistency. The rise in antimicrobial resistance in wound-infecting 

bacterial strains is a significant threat, but it has necessitated the current quest for 

sourcing new antimicrobial agents from plants, such as the castor bean plant. Ricinus 

communis oil was obtained by evaporating the solvent from the filtrate of the maceration 

of pulverized castor beans in hexane. Nanoemulsions were prepared with the oil and 

characterized based on the mean particle size, polydispersity index, and viscosity. The 

oil and nano-emulsions were evaluated for their antimicrobial susceptibility. The 

nanoemulsion was used to produce nanocreams (F1-F4), which were evaluated for their 

physicochemical, antimicrobial and wound healing activities. The extracted oil was 

similar to the reference standard oil (density of 0.93 g/mL and refractive index of 1.4754). 

Stable nanoemulsions having average particle diameter and polydispersity index of 

72.30 nm and 0.222, respectively, were obtained. The nanocreams, particularly 

formulation 1 (F1), demonstrated significantly superior antibacterial activity against 

organisms such as Staphylococcus aureus and Escherichia coli compared to oil or 

nanoemulsion. In the wound healing studies, F1, like the positive control (gentamicin 

cream) achieved complete wound closure by day 12, and significantly accelerated repair 

compared to the negative control. No signs of skin irritation were observed.   
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1. Introduction 
A wound is a break in the epithelial integrity of the 

skin caused by a chemical, physical, thermal, 

immunological, or microbial injury, often resulting in 

both structural and functional disruption.1 Proper 

wound healing is vital to restore the skin's protective 

function and morphological consistency [1]. 
 

Wound healing is a sophisticated, highly efficient, and 

tightly controlled dynamic cascade that restores 

cellular structures and tissue layers [2]. This complex 

process requires the coordinated interaction of cells in 

the dermis and epidermis, blood cells, proteins, 

growth factors, proteases, and extracellular matrix 

components [1, 2]. The healing process consists of 

three major, integrated, and continuous phases. The 

first is the inflammation phase, which starts 

immediately upon injury with vasoconstriction to 

promote hemostasis, followed by the release of 

inflammatory mediators [1]. This phase involves key 

events such as chemotaxis and phagocytosis [2]. The 

next stage, the proliferation phase, is characterized by 

the formation of granulation tissue, angiogenesis, and 

epithelization [1]. The generation of new 

glycosaminoglycans and proteoglycans is also 

essential [2]. The final stage, the remodeling phase, 

involves the reformulation and maturation of collagen 

fibers to increase the tensile strength of the tissue [1]. 

This phase includes neocollagenesis, collagen 

degradation, and collagen remodeling [1]. The 

ultimate outcome of this phase is the replacement of 

the normal skin structure with fibroblastic-mediated 

scar tissue [2]. 
 

While acute wound repair typically follows a robust 

and rapid path due to the high redundancy and 

compensation mechanisms of the biological system, 

various factors can lead to non-healing or chronic 

wounds [3]. Failure to heal normally is influenced by 

internal or systemic factors, such as age, dehydration,  

 

nutritional status, vascular insufficiency, and 

concurrent diseases [3, 4], as well as external or local 

factors, such as pressure, temperature, wound size, 

foreign bodies, and bacterial burden [3]. Infection is a 

major complication, as open wounds expose 

underlying tissues to the external environment, 

increasing the risk of bacterial and fungal infections 

[5]. The rise of antimicrobial resistance in wound-

infecting bacterial strains is a growing global public 

health problem that increases mortality, morbidity, 

and treatment complexity due to the high cost and 

slow pace of new antibiotic discovery [1, 5]. To 

address the issue of antimicrobial resistance, there is a 

current quest for sourcing new antimicrobial agents 

from plants and other natural sources [6, 7]. Plant 

materials are used in traditional medicine to treat 

various diseases, including those caused by 

microorganisms. Some of these claims have been 

confirmed by pharmacological studies [8, 9]. These 

pharmacological effects have been attributed to the 

presence of secondary metabolites, such as tannins 

and alkaloids, in these plants [7].  
 

Castor oil is a vegetable oil that is produced by 

pressing the seeds of the castor oil plant (Ricinus 

communis L.) (Fig. 1). It is composed mainly of 

ricinoleic acid, a monounsaturated fatty acid, which 

makes it more polar than other vegetable oils [10, 11]. 

The oil contains many bioactive substances, such as 

flavonoids, sesquiterpenes, alkaloids, tannins, 

triterpenoids, anthrocyanins, phenolics and vitamins 

that produce antioxidant, antimicrobial and 

astringent activities needed for its wound healing 

capacity [12]. It serves as a natural moisturizer, and its 

anti-inflammatory and analgesic activities relieve 

pain and inflammation, while tissue repair is 

accelerated by its wound-healing effects [11]. Reports 

from excision wound healing models confirmed the 

wound healing activity of castor oil, which is due to  

Abstract (continued) 
The nanocreams exhibited desirable characteristics, including skin-friendly pH (5.74 ± 

0.40 - 6.5 ± 0.10), good spreadability, and a shear-thinning viscosity profile. Ricinus 

communis oil-loaded nanocreams with enhanced antibacterial efficacy and accelerated 

wound repair were successfully formulated.  
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Figure 1.  Ricinus communis (a) plant (b) seeds. 

 

its ability to reduce lipid peroxidation and its 

antioxidant action, such as enhancement of collagen 

fibril viability, collagen fibre strength, elevation of 

blood circulation, DNA synthesis, and prevention of 

cell damage [12]. 
 

Herbal medicines usually have the disadvantage of 

poor aqueous solubility, stability and bioavailability 

issues owing to their composition of different 

components, large molecular size, and susceptibility 

to degradation [13]. This is usually resolved by the 

application of novel drug delivery systems, such as 

nanotechnology, which provides increased aqueous 

solubility, sustained release, lower toxicity, targeted 

drug release and stability [4]. Novel drug delivery 

systems include nanoemulsions, niosomes, liposomes, 

solid lipid nanoparticles, phytosomes, polymeric 

nanoparticles, metal nanoparticles and dendrites. 

They significantly improve phytoconstituent 

solubility and bioavailability, provide protection 

against physical, chemical, and enzymatic 

degradation as well as modify drug release 

characteristics [14].  
 

Nanoemulsions are clear, transparent, and stable 

biphasic isotropic systems with tiny particle sizes 

ranging from 20 to 200 nm [5, 14]. Emulsion-based 

systems are categorized into three main types based 

on their composition: oil-in-water (o/w), water-in-oil 

(w/o), and multiple emulsions [14]. Nanoemulsions 

are highly versatile and can be formulated in various 

delivery forms, including oils, creams, gels, sprays, 

aerosols, and foams. This versatility allows for 

uniform administration through numerous routes, 

including topical, intravenous, intranasal, pulmonary, 

ocular, and dental [15]. 
 

Creams are semisolid emulsions intended for external 

application to the skin or mucous membranes (such as 

the rectum or vagina). Characteristically, creams are 

opaque, semisolid emulsions or viscous liquids. They 

exist in two main varieties: water-in-oil (w/o) and oil-

in-water (o/w) [16, 17]. The rheological behavior and 

consistency of a cream are dictated by its specific 

emulsion type (o/w or w/o) and the composition of the 

dispersed solid phase [18]. Creams are commonly 

used because of their simple and non-invasive 

method of application, as well as their comfort for the 

patient. It is suitable for formulations that contain oil 

as the active ingredient because it protects it, enhances 

its stability, as well as improves its dispersion in water 

[19]. These properties can be further enhanced by 

nanotechnology. Making the creams as nano-sized 
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droplets (nanocreams) will improve its penetration 

into the skin as well as improve its efficacy [19, 21]. 

Nanocreams are semisolid dosage forms in the form 

of stable emulsions with droplet size of 20-500 nm in 

diameter [20]. The minute size provides uniform and 

smooth deposition of cream onto the skin surface as 

well as enables the active ingredients to permeate the 

stratum corneum and improve skin penetration [19, 

21, 22]. Previous studies shown that nanoemulsion-

based creams offer improved skin permeation, 

superior bioactive delivery, and stable performance, 

making them promising candidates for topical 

skincare and antimicrobial applications [22]. The 

stability of nanocreams is affected by surfactant 

selection, surfactant concentration, and the 

Hydrophile-Lipophile Balance (HLB) value [19]. 

Nanocreams are prepared using high-energy 

techniques like ultrasound generators, high-pressure 

homogenizers, or high shear stirring [21]. 

In this study, castor oil was formulated into 

nanoemulsions and incorporated as the aqueous 

phase to prepare nanoemulsion-based cream 

(nanocreams) to enhance the targeted release of a 

more soluble form of castor oil at the wound site, as 

well as improve its permeation across the skin. This 

leads to enhanced wound healing activity. This study 

aimed to determine the antimicrobial and wound-

healing properties of castor (Ricinus communis L) oil 

and nanocreams formulated using Ricinus communis L. 

oil. 
 

2. Materials and methods 
2.1. Materials 

The materials used include hexane (CDH, India), 

polyethylene glycol 200 (LOBA, India), Tween 80 

(Guangdong Chemical, China), nutrient agar, Muller 

Hinton agar (Titan Biotech, India), Sabouraud 

dextrose broth (Life Save biotech, USA), amaranth 

solution, liquid paraffin, glycerol, stearic acid, 

cetostearyl alcohol, methyl paraben, propyl paraben 

(Tianjin Kermel, China), ciprofloxacin infusion 

(Fidson, Nigeria), Nystatin suspension (Advacare 

Pharma) and Gentamycin ointment (Drugfield, 

Nigeria). 
 

2.2. Organisms used  

Staphylococcus aureus, Lactobacillus, Escherichia coli, 

Proteus vulgaris, and Candida albicans were obtained 

from the stock preparation of the Department of 

Pharmaceutical Microbiology and Biotechnology, 

Faculty of Pharmacy, Delta State University, Abraka. 
 

2.3. Collection and identification of plant material 

Castor beans were collected from the farm attached to 

the medicinal plant garden of the Department of 

Pharmacognosy and Traditional Medicines, Faculty of 

Pharmacy, Delta State University, Abraka. It was 

identified by Dr. Akinnibosun Henry Adewale of the 

Department of Plant Biology and Biotechnology, 

Faculty of Life Sciences, University of Benin, Nigeria. 

It was assigned voucher number UBH-R391 
 

2.4. Extraction process 

The Castor beans were sun-dried for 3 days and 

further dried in the oven at 60°C for 7 h in order to 

reduce the moisture content. The samples were then 

deshelled and winnowed using a tray. The samples 

were pulverized using a hand grinder [23]. A 550 g 

quantity of the milled castor beans was macerated and 

stirred occasionally in 700 mL of hexane for three days. 

It was then filtered using a clean muslin cloth, and the 

filtrate was centrifuged at 3000 rpm for 30 min. The 

supernatant was kept in the oven at 70 °C for 7 h to 

evaporate the remaining hexane [24]. 
 

2.5. Antimicrobial studies  

2.5.1. Preparation of overnight broth culture 

A 0.8 g of Sabouraud dextrose agar and 1.8 g of 

nutrient agar were dissolved in 20 and 100 mL of 

water, respectively and transferred into different test 

tubes. Thereafter, the test tubes were sterilized in an 

autoclave at 121 °C for 15 min and left to cool after 

sterilization. The broth media were then inoculated 

with the appropriate organism using a sterilized wire 

loop. Candida albicans (fungus) was inoculated into the 

test tube containing Sabouraud dextrose broth and the 

bacteria (Staphylococcus aureus, Lactobacillus, 

Escherichia coli and Proteus vulgaris) were inoculated 

into the nutrient broth. They were incubated at room 

temperature for 48 h for the fungus and at 37 °C for 24 

h for the bacteria.  
 

2.5.2. Antimicrobial sensitivity testing using standard 

agar diffusion method 

Sterilized Muller Hinton agar and Sabouraud 

dextrose agars (20 mL each) were poured into sterile 

Petri dishes and allowed to solidify. Each agar plate 

was inoculated with a different organism (Muller  
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Table 1. Composition of Ricinus communis oil loaded nanocreams. 
 

 

Ingredients F1 F2 F3 F4 

Liquid paraffin (g) 3.60 3.60 3.60 3.60 

Tween 80 (g) 5.35 5.35 5.35 5.35 

Stearic acid (g) 3.00 3.00 3.00 3.00 

Cetostearyl alcohol (g) 1.20 4.80 1.20 1.50 

Methyl paraben (g) 0.27 0.27 0.27 - 

Propyl paraben(g) 0.03 0.03 0.03 - 

Glycerin (g) 3.60 3.60 3.60 3.60 

Nano-emulsion (g) 42.95 42.95 - 42.95 

Water (mL) - - 42.95 - 

 

Hinton for bacteria and Sabouraud for fungi). 

Thereafter, 6 wells of 6 mm in diameter were 

aseptically bored into each of the agar plates with a 

cork borer and the wells were labelled according to 

their concentration (100%, 50%, 25%, 12.5%, 6.25%, 

and 3.125%). One well was made in the middle for 

positive control (ciprofloxacin 20 mg/mL for bacteria 

and nystatin suspension 100 UI/mL for the fungus). 

After labelling, various concentrations of castor oil 

were aseptically added to their respective wells using 

a Pasteur pipette according to their labelled 

concentrations (methanol was used as the diluent). 

The plates containing the bacteria-inoculated samples 

were incubated at 37 °C for 24 h in an incubator and 

the zones of inhibition were measured. The plates 

containing the fungal inoculum were wrapped in 

aluminum foil and kept at room temperature for 48 h 

to grow. After 48 h, the zones of inhibition were 

measured and recorded. 
 

2.5.3. Preparation of Ricinus communis nanoemulsions 

A burette was clamped to a retort stand and filled 

with distilled water to the zero mark using a funnel. 

The surfactant and co-surfactant (tween 80 and 

polyethylene glycol-200 respectively) were mixed 

(surfactant-mix) at different mass ratios (1:1, 1:2, 2:1 

and 3:1) and different concentrations of the surfactant-

mix and oil (1:1, 2:1, 3:1, 4:1 and 5:1) were also 

prepared in a beaker mounted on a magnetic stirrer 

[25]. Slow titrations with the aqueous phase were 

performed with mass ratios of the Surfactant-Mix and 

oil and continuous stirring to obtained a transparent 

emulsion. A transparent nanoemulsion was obtained 

at a surfactant-mix ratio of 30:1 and surfactant-mix to 

oil ratio of 2:1. 
 

2.5.4. Preparation of Ricinus communis nanoemulsion 

creams 

A 3.0 g quantity of stearic acid was weighed, 

transferred into a porcelain dish and melted at 70 °C 

in a water bath. A 1.2 g quantity of cetostearyl alcohol, 

0.03 g of propyl paraben and 4.29 mL (3.6 g) of liquid 

paraffin were added and mixed properly to form the 

oil phase.  A beaker containing 42.95 g of 

nanoemulsion, 4.95 mL (5.35 g) of tween 80, 0.27 g of 

methyl paraben, and 3 mL (3.6 g) of glycerol were 

stirred and heated at 70°C with a magnetic stirrer with 

hot plate as the aqueous phase. The oil phase was 

gradually added gradually to the aqueous phase at 

70°C and stirred for 5 min. The heat was then turned 

off, and the mixture was allowed to cool while stirring. 

It was then transferred into a cream jar and labelled 

appropriately. The other formulations were prepared 

according to the formula shown in Table 1. 
 

2.6. Physicochemical evaluation of Ricinus communis oil 

loaded nanocreams 

2.6.1. Organoleptic tests 

The colour, odour and consistency of the creams were 

determined by physical inspection. 
 

2.6.2. pH determination 

The pH of the formulated cream was measured by 

inserting the probe of a pH meter (Hanna Instruments, 

India) into the cream in the beaker and the pH reading 

was recorded. 
 

2.6.3. Homogeneity  

The homogeneity of the nanocreams was tested by 

visual appearance and feel between the thumb and 

the index finger [26]. 
 

2.6.4. Ease of removal 

A fingertip quantity of the formulated cream was  
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applied on the dorsal part of the hand and placed 

under running tap water [27].  
 

2.6.5. Spreadability 

The method described by Okafo et al. [18] was used. 

A 0.5 g of the nanocream was placed on top of the 

glass plate and it was covered with another glass plate. 

The diameter of the circle produced by the nanocream 

was noted. A 300 g weight was put on top of glass 

plate for one minute and the new diameter formed by 

the nanocream was also noted. S preadability was 

calculated as the difference between the two 

diameters. The test was performed in triplicate and 

the mean was taken. 
 

2.6.6. Viscosity determination 

The rotational viscometer (NJD Brookfield viscometer) 

was set at various speeds (6, 12, 30 and 60 rpm) and 

spindle number 3 was used to determine the viscosity 

of the creams at room temperature [28].  
 

2.6.7. Determination of cream type 

The dilution and dye solubility tests were performed 

[29]. A 1 g quantity of cream was diluted with 10 mL 

of distilled water and stirred properly. It was 

observed for any sign of instability. The dye test was 

conducted by mixing a small amount of the cream 

with a water soluble dye (Amaranth solution) and it 

was observed under a  

microscope [29]. 
 

2.7. Antimicrobial susceptibility of the nanoemulsion and 

nanocreams 

Sterilized Muller Hinton agar and sabouraud dextrose 

agar (20 mL each) were poured into sterile Petri dishes 

and allowed to solidify. Each agar plate was 

inoculated with a different organism (Muller Hinton 

for bacteria and sabouraud for fungi). Thereafter, 5 

wells of 6 mm diameter were aseptically bored into 

each of the agar plates with a cork borer and the wells 

were labelled according to their content (cream F1-F4 

and the nanoemulsion). One well was made in the 

middle for positive control (ciprofloxacin 20 mg/mL 

for bacteria and nystatin suspension 100 UI/mL for the 

fungus). After labelling, the various creams were 

aseptically filled into their respective wells using a 

Pasteur pipette according to their labelled 

concentrations (methanol was used as the diluent). 

The plates containing the bacteria-inoculated samples 

were incubated at 37°C for 24 h in an incubator and 

the zones of inhibition were measured. The plates 

containing the fungal inoculum were wrapped with 

aluminum foil and kept at room temperature for 48 h 

to grow. After 48 h, the zones of inhibition were 

measured and recorded.  
 

2.8. In vivo studies 

Ethical approval (REC/FBMS/DELSU/22/157) for the 

in vivo study was obtained from the Ethical committee 

of the Faculty of Basic Medical Sciences, Delta State 

University, Abraka, Nigeria. Formulation (F1) was 

evaluated for in vivo wound healing activity and skin 

irritation. 
 

2.8.1. Wound healing studies  

In this study, an excision wound model was used [3]. 

Nine Wistar rats, sourced from the Department of 

Pharmacology and Therapeutics at Delta State 

University (Abraka, Nigeria), underwent a 14-day 

acclimatization period. Subsequently, an 

intraperitoneal injection of 1 mL/kg of ketamine was 

used to anesthetize the rats. The dorsal fur was shaved, 

and a standardized incision was made using a 

surgical scalpel. The initial wound dimensions were 

recorded using a Vernier caliper. Male Wistar rats 

were divided into three groups, each containing three 

rats (positive control, negative control, and test 

groups). Gentamicin ointment was applied to the 

animals in the positive group, nanocream formulation 

F1 was applied to the animals in the test group, and 

no drug was applied to the negative control group. 

The drugs were applied topically once daily, and 

wound contraction was monitored and measured 

every two days over a 14-day treatment period. 
 

2.8.2. Skin irritation test 

The dorsal fur of the rats was shaved, and each 

formulation was applied topically to a different rat. 

Following a 24-hour exposure period, the animals 

were examined for any clinical signs of skin irritation 

or adverse dermatological reactions [30]. 
 

3. Results and discussion 
3.1. Percentage yield of the Ricinus communis oil 

The extracted castor oil and loaded nanoemulsion are 

shown in Fig. 2. The percentage yield of the Ricinus 

communis oil was 44.0 ± 0.82 %, this close to the value 

(42.23 ± 0.208%) obtained by Wara [24] but differs 

from 14% obtained by Vasco et al. [31]. 
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Figure 2. Ricinus communis (a) oil (b) nanoemulsion. 

 

3.2. Physicochemical properties of Ricinus communis oil 

The density (0.93 g/mL) and refractive index (1.4754) 

of the extracted castor oil were similar to those of the 

reference standard [32]. The density is close to the 

value (0.95 g/mL) obtained by Dwesh and Ali [33]. 

This indicates that the extraction process was efficient 

and that the castor beans used were of good quality. 

The viscosity of the oil at ambient temperature (28°C) 

decreases with an increase in shear stress (Fig. 3). This 

demonstrates a shear-thinning effect. 

 

Figure 3. Viscosity of Ricinus communis oil and Ricinus 

communis oil-loaded nanoemulsion (At 28°C using 

different spindle speed). 

 

3.3. Physicochemical properties of Ricinus communis oil-

loaded nanoemulsion 

The Ricinus communis oil-loaded nanoemulsion and 

its viscosity values at 28°C are shown in Figs. 2b and 

3, respectively.  
 

The average particle diameter and polydispersity 

index (PDI) of the nanoemulsions determined using a 

Malvern zeta sizer were 38.81 nm and 0.553 for NM1 

(Fig. 4a), and 72.30 nm and 0.222 for NM2 (Fig. 4b).  

The particle sizes were within the nanometer-range. 

The polydispersity index was used to represent the 

size distribution of particles within a given sample 

[34]. A value of 0.0 indicates a perfectly uniform 

sample, whereas a value of 1.0 indicates a highly 

dispersed distribution of particle sizes. For 

nanoemulsions, values of 0.2 and below are ideal [34]. 

This shows that nanoemulsion NM2 is less 

polydispersed than NM1 and that is the reason it was 

chosen for the nanocream formulation. 

 

 

Figure 4. Particle size distribution for Ricinus communis-

loaded nanoemulsion (a) NM1 and (b) NM2. 

 

3.4. Antimicrobial activities of Ricinus communis oil 

Table 2 shows the sensitivity patterns of the test 

bacteria and fungus to Ricinus communis oil. The 

results showed that at a concentration of 100%, the oil 

was inactive against Staphylococcus aureus, 

Lactobacillus and Escherichia coli, while it had little 

activity against Proteus vulgaris and Candida albicans at 

the same concentration. This may be due to the low 

penetration of agar by 100% castor oil because of its 

high viscosity and poor polar nature. The extracted oil 

had the highest activity against Staphylococcus aureus 

at 3.13 %, Escherichia coli at 25 %, Proteus vulgaris at 

6.25 % and Candida albicans at 6.25 %. The oil exhibited 

the highest activity against Lactobacillus spp. at 12.5%.  



 J. Phytomol. Pharmacol. 5(1), 23-34, 2026                                                                      Sinodukoo Eziuzo Okafo et al., 2026 

Page | 30  

https://doi.org/10.56717/jpp.2026.v05i01.050 

 

Table 2. Zones of inhibition of Ricinus communis oil on test organisms. 
 
 

Microorganisms 
Zone of Inhibition at specified concentration (mm) 

100% 50% 25% 12.50% 6.25% 3.13% Control 

Staphylococcus aureus 0 5.0 7.0 8.5 9.5 10 20 

Lactobacillus spp. 0 11.0 15.0 17.5 15.3 11.5 26.5 

Escherichia coli 0 7.5 10.0 7.0 5.5 9.0 17.0 

Proteus vulgaris 4.0 3.0 4.0 4.0 7.0 0 29.0 

Candida albicans 3.5 5.5 9.5 11.5 12.0 10.5 14.5 

 

Table 3. Zone of inhibition of Ricinus communis loaded nanocreams. 
 
 

Microorganisms 
Zones of inhibition (mm) 

F1 F2 F3 F4 Nanoemulsion 

Staphylococcus 

aureus 21 14 0 11 6 

Lactobacillus 14 12 0 12 8 

Escherichia coli 8 5 0 8 2 

Proteus vulgaris 9 7 0 5 0 

Candida albicans 0 0 0 0 0 

 

The results showed that higher zones of inhibition 

were obtained from the positive control (ciprofloxacin 

for the bacterial strains and nystatin for the fungus) 

used for the sensitivity test compared to the oil. Dulal 

et al. [35] reported that castor oil was effective against 

P. aeuroginosa (ZOI of 15 mm), S. pyogenes (13 mm) and 

K. pneumoniae (12 mm) at a concentration of 75 µL but 

was not effective against Shigella sonnei, Staphylococcus 

aureus and Escherichia coli. However, Zarai et al. [36] 

reported that oil from castor leaves was effective 

against S aureus (24 mm), P. aeruginosa (8.2 mm), K. 

pneumoniae (6.2 mm) and E. coli (4.2 mm). Dwesh and 

Ali [33] reported that castor oil and its amide showed 

good activity against gram-positive bacteria 

(Staphylococcus aureus) and gram-negative bacteria 

(Pseudomonas aeruginosa) in different inhibition 

regions. The antibacterial activity of castor oil and its 

amide was attributed to the presence of chemical 

compounds such as phenolic acids, glycosides, 

alkaloids, flavonoids, and other compounds in the oil 

and amide [12]. These chemical compounds destroy 

the membranes and cell walls of bacteria. 
 

3.5. Antimicrobial activities of Ricinus communis oil-

loaded nanoemulsion and nanocreams 

The results in Table 3 show the zones of inhibition of 

the test organisms by the formulated creams and 

nanoemulsion. The results showed that the 

nanoemulsion exhibited activity against all organisms 

except for Proteus vulgaris and Candida albicans. Cream 

F3, contained water as the active ingredient, exhibited 

no activity against any of the test organisms. This 

showed that the activities exhibited by the other 

cream formulations were due to the antimicrobial 

effects of the loaded nanoemulsion and not the cream 

base. Cream F1 exhibited the highest activity against 

all test bacteria. It was observed that the formulated 

creams produced higher zone of inhibition than the 

nanoemulsion. This may be due to the synergistic 

effect between the nanoemulsion and cream base. The 

formulated creams showed no antifungal activity 

against, Candida albicans. The loss of antifungal 

activity is unusual and requires further investigation.   
 

3.6. Physicochemical properties of the Ricinus communis 

oil loaded nanocreams 

The results of the physicochemical evaluation of the 

different formulations of Ricinus communis oil loaded 

nanocreams are shown in Table 4 and Fig. 5. 
 

3.7. Organoleptic properties  

The creams were all white in colour. All formulations 

had pleasant odors, except for F3 (did not contain the 

nanoemulsion) that was odourless. 
 

3.7.1. pH  

The pH values for all formulated creams ranged from  

5.74 ± 0.40 to 6.5 ± 0.10 and were within the normal  
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Table 4. Physical properties of the Ricinus communis oil-loaded nanocreams. 
 
 

Formulations F1 F2 F3 F4 

Appearance White White White White 

Spreadability (cm) 6.73±0.41 2.17±0.15 5.93±0.40 5.7±0.25 

Homogeneity Very good Poor Very good Very good 

Odour Pleasant Pleasant Bland Pleasant 

Stability Unstable Stable Unstable Stable 

pH 6.5±0.10 5.74±0.40 6.06±0.25 5.9±0.15 

Emulsion type Oil-in-water Oil-in-water Oil-in-water Oil-in-water 

Skin irritation None None None None 

Ease of removal Very easy Very easy Very easy Very easy 

 

skin pH range (4.0-6.8) [5, 37, 38]. 
 

3.7.2. Homogeneity  

Creams F1, F3 and F4 had very good homogeneity 

while cream F2 was the only formulation that had a 

poor homogeneity [38]. 
 

3.7.3.  Ease of removal  

All the formulated creams were easily washed off 

from the skin, indicating high ease of removal. This 

may be because the creams are o/w creams, which are 

easily washed off because they contain water as their 

continuous phase [38].  
 

3.7.4. Spreadability  

Good spreadability is a desirable characteristic of a 

gel, indicating how easily and extensively it can be 

distributed over the skin or affected area after 

application. This property is crucial because the 

spreading capacity directly influences the gel’s 

therapeutic effectiveness [39, 40]. The spreadability 

values for the different formulations ranged from 2.17 

– 6.73 cm. Cream F1, F3 and F4 exhibited good 

spreadability but creams F2 that contained a high 

concentration of cetostearyl alcohol and no glycerol in 

its formulation had poor spreadability. 
 

3.7.5. Viscosity  

This is shown in Fig. 5. The analysis of the viscosity 

data shows that cream F3 has the lowest viscosity 

among the four formulations owing to the fact that its 

active ingredient is water. It was noticed that all 

formulations exhibited a decrease in viscosity as the 

speed was increased from 6 to 60 rpm, indicating a 

shear-thinning effect. Non-Newtonian materials 

exhibit typical shear-thinning behavior, as a reduction 

in the apparent viscosity results in an increasing shear 

rate [41]. 
 

3.7.6. Cream (emulsion) type   

All the formulated creams were of the oil-in-water 

type. When o/w cream or emulsion is diluted with a 

small quantity of water, it maintains its consistency 

because water is the continuous phase. When o/w 

cream is stained with a water soluble dye, the 

continuous phase (water) absorbs the dye, whereas 

the dispersed phase (oil) is not stained [29].  
 
 

3.7.7. Stability  

After 1 month of observation, the creams were stable, 

although the viscosity of cream F3 reduced slightly. 

This may be due to the higher quantity of water used 

in their formulation. 
 

3.7.8. Skin irritation   

After 24 h of application of the formulated creams on 

Wistar rats, no skin irritation was observed. 

 

 
 

Figure 5. Viscosity of the nanocreams and nanoemulsion. 

 

3.8. Wound healing activities of the Ricinus communis oil 

loaded nanocreams 

The results of the wound healing activities (Fig. 6) 

showed that the wounds inflicted on the rats closed 

on day 12 for both the formulated nanocreams and the 
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positive control (gentamicin cream), whereas that of 

the negative control closed on day 14. Wound healing 

is a natural process that can be delayed by the 

presence of microorganisms. Antimicrobials are used 

to inhibit the growth of microorganisms, thereby, 

resulting in a faster healing process [42]. 

 

 
Figure 6: Wound healing after application of nanocreams 

and controls (Negative control (no drug); Positive control 

(gentamicin ointmen), nanocream (formulation F1)) 

 

4. Conclusions 
Good quality castor oil was successfully extracted 

from castor bean seeds using hexane as a solvent.  The 

extracted oil and nanoemulsion formulated using the 

oil exhibited good antimicrobial activity. The 

formulation of the nanoemulsion enabled less active 

ingredient (Ricinus communis oil) to be used in the 

preparation. Nanoemulsion-loaded creams 

(nanocreams) were successfully produced by mixing 

Ricinus communis oil-loaded nanoemulsion with the 

oil phase. The formulated nanocreams exhibited 

increased antibacterial activity, compared to castor oil 

but lost their antifungal activity. They had good 

physicochemical properties, except for formulations 3, 

which lost stability within a month. The nanocreams 

exhibited excellent wound healing abilities. 
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