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INTRODUCTION 

Natural gums and mucilages are utilized as excipients in 

pharmaceutical formulations. They are utilized as 

binders, diluents and disintegrants during production of 

tablets and also as suspending agents and emulsifying 

agents for suspensions and emulsions production 

respectively. They are usually isolated from plants, 

animals and microbes. Gums are obtained from plants 

parts such as seeds, leaves and barks. Natural gums and 

mucilages have the advantages of being easily available, 

biocompatible, cheap and non-toxic.
[1, 2]

 Gums are 

pathological substances which arise due to injury to the 

plant or disapproving conditions, such as breaking the 

cell wall. They easily dissolve in water and examples 

include tragacanth and mangifera gums.
[3]

 Mucilages are 

natural products of metabolism and are formed in the cell 

and do not dissolve easily in water. Mucilages exist in 

various plant parts. Mucilage, a thick, sticky material is 

manufactured by majority of plants and some 

microorganisms. Gums and mucilages are plant 

hydrocolloids. They are mixtures of clear amorphous 

polymers and monosaccharide polymers and are 

combined with uronic acid. Gums and mucilages are 

composed of hydrophilic molecules which when 

combined with water produce viscous or gel-like 

solutions.
[3, 4]

 The properties of each of the various gums 

are influenced by nature of the compounds involved. 

Linear polysaccharides take up more space and they have 

higher viscosity when compared to compounds of the 

same molecular weight that are highly branched. More 

stable gels are produced more easily by the branched 

compounds, because extensive interaction along the 

chains is not possible.
[4] 

 

Pharmaceutical suspensions are liquid dosage forms that 

are thermodynamically unstable, and are composed of 
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ABSTRACT 

Background: Natural gums and mucilages are utilized as excipients in pharmaceutical formulations. This study 

was done to comparatively evaluate the suspending property of tragacanth (TG), Sida acuta (SAG), Detarium 

microcarpum (DMG), Brachystegia eurycoma (BEG) gums in albendazole suspension formulations. Method: The 

gums were isolated from their natural sources and utilized as suspending agent in the preparation of nine different 

albendazole suspensions (AS1-AS9). Distilled water was added respectively to the gums to form colloidal 

dispersions. Albendazole and benzoic acid were added to the respective mixtures and triturated properly to form a 

suspension. They were transferred into the respective measuring cylinders and made up to 50 ml using distilled 

water. The measuring cylinders were sealed properly using adhesive tapes and were kept on undisturbed surface 

for 35 days. The suspensions were then evaluated based on physical appearance, pH, viscosity, sedimentation 

volume and redispersibility index. Results: Albendazole formulations AS2 (containing 2% SAG) and AS8 

(containing 2% TG) were the most stable of the suspensions. The pH of the suspensions ranged from 4.3 ± 0.1 to 

5.9 ± 0.1 on day 0 to 5.0 ± 0.0 to 6.7 ± 0.1 on day 35. The viscosity of the albendazole suspensions ranged from 

1428.2 to 5436.6 mPas on day 0 and 771.3 to 2470.0 mPas on day 35. The redispersibility index ranged from 3-80. 

Conclusion: The albendazole suspensions prepared with TG and SAG were the most stable based on 

sedimentation volume but the suspensions prepared with tragacanth gum have lower redispersibility index. 
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eurycoma gum. 
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liquid continuous phase containing dispersed insoluble 

solid particles.
[5]

 Suspensions are utilized as dosage 

forms to administer medicaments to patients that 

experience difficulty in swallowing tablets and capsules 

such as children and the elderly. They are utilized to 

formulate and deliver poorly water-soluble drugs.
[6]

 The 

dispersed particles in a suspension usually sediment at 

the bottom due to their sizes (usually greater than 1 μm). 

Different medicaments have formulated in suspension 

form such as antacids,
[7]

 ciprofloxacin,
[8] 

paracetamol,
[9]

 

metronidazole
[10] 

and albendazole.
[11]

 Suspensions 

Formulation of stable suspensions demands that particles 

of the active ingredient are suspended in a uniformly 

distributed manner for a prolonged period of time and 

this is achieved by the inclusion of a suspending agent.
[5, 

12]
 Suspending agents are materials that are utilized in 

keeping the suspension stable by increasing the viscosity 

of the suspending medium, reducing the sedimentation 

rate, increasing the sedimentation volume, improving 

ease of redispersibility, and reducing cake formation.
[5, 13]

 

Suspending agents could be prepared from synthetic, 

semisynthetic, and natural origin.
[12]

 Natural gums from 

plants have been utilized as structured vehicles to 

prepare deflocculated suspensions to enhance their 

viscosity in order to reduce the rate of sedimentation of 

suspended particles.
[14]

 Examples of natural gums 

include tragacanth gum, acacia gum, Detarium 

microcarpum gum, Brachystegia eurycoma gum and 

Sida acuta gum. 

 

Detarium microcarpum gum (DMG) is extracted from 

the seeds of Detarium microcarpum, Guill. and Perr. 

(Fam. Fabaceae).
[11]

 Detarium microcarpum plants exist 

in the wild in some parts of the semi-arid sub-Saharan 

and tropical zones of Africa. The seeds are powdered and 

used as soup thickeners in some towns in Nigeria. It 

exhibits various degrees of viscoelastic properties in hot 

water.
[15]

 Sida acuta gum is extracted from the dried 

leaves of Sida acuta, which is a shrub that belongs to 

Malvaceae family. The plant exists widely in the wilds in 

subtropical regions of the world.
[16, 17]

 Brachystegia 

eurycoma Harms (synonym B. spiceaform-is) is a plant 

that is widely spread in the forest zone in southern 

Nigeria and Cameroun. It belongs to the leguminosae 

family.
[10, 18] 

 

Tragacanth gum is a natural polysaccharide that is 

derived from the dried sap of various species of Middle 

Eastern legumes that belong to the genus Astragalus. The 

polysaccharide is made up of an insoluble but a water-

swellable fraction known as bassorin and a water-soluble 

fraction known as tragacanthin.
[19]

 It is a viscous, 

odorless, tasteless, water-soluble mixture of 

polysaccharides. Tragacanth gum makes a solution 

thixotropic (forms pseudoplastic solutions). Different 

suspensions have been formulated utilizing natural gums 

as suspending agents. The natural gums include Sida 

acuta gum,
[9]

 Brachystegia eurycoma gum,
[10]

   

Abelmoschus esculentus leaves gum,
[20]

 Detarium 

microcarpum gum,
[21]

 and Hygrophila spinosa seed 

mucilage.
[22] 

 

Albendazole, a benzimidazole derivative, belongs to the 

biopharmaceutical classification system (BCS) class II 

(high permeability and low solubility) category of 

products. It is poorly and erratically absorbed when taken 

orally, because of its low aqueous solubility. It is 

formulated in suspension form for paediatric use. It has 

bioavailability of less than 5% in humans.
[11] 

 

This study comparatively evaluates the suspending 

property of Detarium microcarpum gum, tragacanth 

gum, Brachystegia eurycoma gum and Sida acuta gum in 

albendazole suspension formulations. 

 

MATERIALS AND METHODS 

Materials 

Albendazole, benzoic acid and tragacanth. Detarium 

microcarpum gum, Brachystegia eurycoma gum and 

Sida acuta gum were isolated in the Pharmaceutical 

Technology laboratory of the Faculty of Pharmacy, Delta 

State University, Abraka, Nigeria. 

 

Isolation of Sida acuta gum 

The gum was isolated using the method of Okafo & 

Chukwu.
[9]

 A 200 g quantity of the powdered dried 

leaves of Sida acuta was macerated in 1500 ml of 

distilled water for 6 h. The mixture was heated at 100 °C 

for 1 h. It was kept for 2 h and then filtered with the aid 

of a muslin cloth. The filtrate (900 ml) was precipitated 

with equal volumes of isopropyl alcohol and kept in a 

refrigerator for 6 h at 8–10°C. The crude gum was 

filtered out with the aid of a muslin cloth and washed 

two times using isopropyl alcohol and once with acetone. 

The purified gum was dried in the oven at 40 °C for 8 h 

and stored separately in a clean, dry, and closed 

container. 

 

Isolation of Detarium microcarpum gum 

DMG was isolated using the method of Okafo et al.
[21]

 

The seeds of Detarium microcarpum were pulverized 

and 100 g of it was transferred into a small bucket. It was 

mixed properly and macerated with 1.5 liters of distilled 

water for 24 h. The mixture was filtered with muslin 

cloth and the filtrate (1.2 liters) was precipitated with 

equal volumes of acetone. The crude gum was washed 

with 100ml of acetone twice. It was dried for 6 h at 50°C 

in an oven. The dried gum was kept in an airtight 

container until when needed. 

 

Isolation of Brachystegia eurycoma gum 

The method of Okafo et al
[23]

 was in the isolation of 

BEG. Brachystegia eurycoma seeds were boiled, 

dehusked, dried, and pulverized. A 200 g quantity of 

powder from the pulverized Brachystegia eurycoma 

seeds was macerated for 24 h in 1000 ml of distilled 

water. Muslin bag was used to filter the mixture and an 

equal volume of acetone was added to the filtrate to 

precipitate the gum. The gum was washed with 100 ml of 
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acetone twice and dried in an oven for 6 h at 40 
o
C. The 

gum was stored in a dry, airtight container until used. 

 

Preparation of albendazole suspensions 

Albendazole suspensions were prepared following the 

formula in Table 1. Distilled water was added 

respectively to the gums (TG, SAG, BEG and DMG) to 

form colloidal dispersions. Albendazole and benzoic acid 

were put in the respective mixtures and triturated 

properly to form a suspension. They were transferred 

into the respective measuring cylinders and made up to 

50 ml using distilled water. The measuring cylinders 

were sealed properly using adhesive tapes. They were 

kept on undisturbed surface for 35 days. 

 

Table 1: Composition of albendazole suspension formulations AS1 to AS9. 

Ingredient AS1 AS2 AS3 AS4 AS5 AS6 AS7 AS8 AS9 

Albendazole (mg) 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 

Benzoic acid (mg) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Tragacanth gum (mg) - - - - - - 0.5 1.0 - 

Sida acuta gum (mg) 0.5 1.0 - - - --  - - 

Detarium microcarpum 

gum (mg) 
- - 0.5 1.0 - - - - - 

Brachystegia eurycoma 

gum (mg) 
- - - - 0.5 1.0 - - - 

Distilled water to (ml) 50 50 50 50 50 50 50 50 50 

 

Evaluation of albendazole suspensions 

Sedimentation volume: The measuring cylinders 

containing the various suspensions were kept on an 

undisturbed surface for 35 days. The volume of sediment 

on day 0 (50 ml) was recorded and the volume sediment 

was recorded daily for the 35 days. Sedimentation 

volume was calculated using 

equation 1: 

 
 

pH: This was measured using a digital pH meter (Hanna 

Instruments, India) on day 0 and day 35.
[24-26] 

 

Viscosity: The suspensions’ viscosity was determined 

using spindle 2 of a Brookfield viscometer (NDJ 

viscometer, India) at 6 and 12 rpm respectively on day 0 

and day 35.
[13, 27] 

 

Redispersibility: After 35 days storage on an 

undisturbed surface, the sealed measuring cylinders were 

turned clockwise and anticlockwise to form one cycle. 

The number of cycles it took for sediments to redisperse 

completely from the bottom of a measuring cylinder was 

recorded as ease of redispersibility. 

 

RESULTS AND DISCUSSION 

Physcical appearance: Albendazole suspension 

formulations AS1 and AS2 were brown in colour, AS3 – 

AS6 were cream coloured while AS7 – AS9 were white 

in colour. The colours of the different suspensions were 

influenced by the colour of the gum used as the 

suspending agent. 

 

Sedimentation volume: The results in Table 1 showed 

that after 10 days of storage, only formulations AS1, 

AS2 and AS8 had sedimentation volume of up to 60%.  

After 20 days, only formulations AS2 and AS8 had 

sedimentation volume of up to 50% while only AS7 and 

AS8 had sedimentation volume of up to 30% on day 35. 

It shows that albendazole formulations AS2 (containing 

2% Sida acuta gum) and AS8 (containing 2% tragacanth 

gum) are the most stable of the suspensions. As reported 

by previous researchers,
[6, 14, 28]

 the concentration of the 

suspending agent is directly proportional to the 

sedimentation volume. One of the good qualities of an 

ideal suspension is that the suspended particles should 

not settle very fast to allow for uniformity of dose 

administration.
[29, 30]
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Figure 1: Sedimentation volume for albendazole suspension formulations AS1 to AS9. 

 

pH: The pH of the suspensions ranged from 4.3 ± 0.1 to 

5.9 ± 0.1 on day 0 to 5.0 ± 0.0 to 6.7 ± 0.1 on day 35. 

The pH values for the various suspensions were within 

the range that is acceptable (2-6) for oral administration. 

There was increment in pH for formulations AS1, AS3 - 

AS7 and AS9 after 35 days of storage whereas there was 

reduction in pH for formulations AS2 and AS8. The 

stability criteria for pH must indicate that changes in pH 

should not deviate as much as possible from the original 

pH if the preparation is deemed stable.
[31]

 

 

Table 2: Physicochemical property of albendazole suspension formulations AS1 to AS9. 

Formulation pH on day 0 pH on day 35 
Viscosity (mPas) 

on day 0 

Viscosity (mPas) 

on day 35 

Redispersibility 

Index 

AS1 4.8 ± 0.1 5.4 ± 0.0 2658.8 771.3 10 

AS2 5.9 ± 0.1 5.1 ± 0.0 3398.9 1197.5 20 

AS3 4.3 ± 0.1 5.2 ± 0.0 1672.0 942.9 3 

AS4 4.4 ± 0.1 5.5 ± 0.0 5436.6 2470.0 5 

AS5 4.7 ± 0.1 5.5 ± 0.0 4455.7 918.9 55 

AS6 4.6 ± 0.1 5.0 ± 0.0 3790.9 1314.7 80 

AS7 5.3 ± 0.0 6.2 ± 0.0 3680.8 1278.4 5 

AS8 5.9 ± 0.0 5.0 ± 0.0 1428.2 1146.7 3 

AS9 4.7 ± 0.1 6.7 ± 0.1 3661.8 908.4 4 

 

Viscosity: The viscosity of the various ibuprofen 

suspension formulations ranged from 1428.2 to 5436.6 

mPas on day 0 and 771.3 to 2470.0 mPas on day 35. The 

marked reduction in viscosity for all the formulations 

may be due to loss of viscosity on storage by the 

suspending agents which is one of the disadvantages of 

natural gums.
[1]

 

 

Redispersibility: This shows the ease with which the 

sedimented particles will be re-suspended through 

moderate agitation. The higher the redispersibility index 

the more difficult it is for the settled particles to be re-

suspended in the dispersion medium. One of the 

desirable qualities of an ideal suspension is that settled 

particles in a suspension should not form a hard cake and 

that they should easily be re-suspended homogeneously 

upon moderate agitation of the container to allow for 

uniform dose administration.
[8, 29]

 From Table 2 it can be 

seen that albendazole suspension formulations AS3, 

AS4, AS7, AS8 and AS9 have low redispersibility index 

and therefore, could be easily redispersed by mild 

agitation. Formulations AS1 and AS2 have moderate 

redispersibility index and could be redispersed by 

moderate agitation while Formulations AS5 and AS6 
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have very high redispersibility index and would not be 

easily redispersed with moderate agitation. 

 

CONCLUSION 

The albendazole suspensions prepared with tragacanth 

gum and Sida acuta gum were the most stable, based on 

sedimentation volume. However, the suspensions 

prepared with tragacanth gum have lower redispersibility 

index when compared to those prepared with Sida acuta 

gum and therefore are the optimized formulation. The 

suspensions prepared using Brachystegia eurycoma gum 

(AS5 and AS6) gave the worst values for both 

sedimentation volume and redispersibility index. 

 

ACKNOWLEDGEMENT 

The authors are grateful to the Department of 

Pharmaceutics and Industrial Pharmacy, Faculty of 

Pharmacy, Delta State University, Abraka for the 

provision of her laboratory for the research work. 

 

REFERENCES 

1. Deogade UM, Deshmukh VN, Sakarkar DM. 

Natural Gums and Mucilage’s in NDDS: 

Applications and Recent approaches. International 

Journal of PharmTech Research, 2012; 4(2): 799-

814. 

2. Choudhary PD, Pawar HA. Recently Investigated 

Natural Gums and Mucilages as Pharmaceutical 

Excipients: An Overview. Journal of Pharmaceutics, 

Volume 2014, Article ID 204849, 9 pages, 

http://dx.doi.org/10.1155/2014/204849 

3. Amiri, MS., Mohammadzadeh V. Yazdi MET., 

Barani M., Rahdar A., Kyzas GZ. Plant-Based Gums 

and Mucilages Applications in Pharmacology and 

Nanomedicine: A Review. Molecules, 2021; 26: 

1770. https://doi.org/10.3390/molecules26061770 

4. Jani GK, Shah DP, Prajapati VD, Jain VC. Gums 

and mucilages: versatile excipients for 

pharmaceutical formulations. Asian Journal of 

Pharmaceutical Sciences, 2009; 4(5): 308-322. 

5. Woldu G , Baymot B, Tesfay D, Demoz GT. 

Evaluation of Aloe elegans Mucilage as a 

Suspending Agent in Paracetamol Suspension. 

Biomed Res Int, 2021; 5058372. 

https://doi.org/10.1155/2021/5058372. 

6. Mbah CC, Omeje OE, Ugorji LO, Omeh RO, 

Ogbonna JI, Obitte NC, Ofoefule SI. Formulation 

and characterization of metronidazole suspension 

using gum extracted from Dioclea reflexa seeds. 

Journal of Pharmaceutical Development and 

Industrial Pharmacy, 2020; 2(1): 1-10. 

7. Anie CO, Okafo SE. Microbiological evaluation of 

some oral antacid suspensions sold in Delta State, 

Nigeria. J. Appl. Sci. Environ. Manage, 2021; 25(2): 

283-285. DOI: 

https://doi.org/10.4314/jasem.v25i2.23. 

8. Nadaf SJ, Mali SS, Salunkhe SS, Kamble PM. 

Formulation and evaluation of ciprofloxacin 

suspension using natural suspending agent. 

International Journal of Pharma Sciences and 

Research, 2014; 5(3): 63-70. 

9. Okafo SE, Chukwu A. Preliminary studies on the 

suspending properties of Sida acuta gum in 

paracetamol suspension. World Journal of Pharmacy 

and Pharmaceutical Sciences, 2017; 6(6): 302-313. 

https://doi.org/10.20959/wjpps20176-9332. 

10. Uhumwangho MU and Ileje IL. Preliminary 

evaluation of the suspending properties of 

Brachystegia eurycoma gum on metronidazole 

suspension. International Current Pharmaceutical 

Journal, 2014; 3(11): 328–330. 

11. Okafo SE, Avbunudiogba JA, Anizor OB. 

Evaluation of Mucoadhesive albendazole tablets 

formulated using Detarium microcarpum gum. 

Research J. Pharm. and Tech, 2022; 15(2): 889-895. 

https://doi.org/10.52711/0974-360X.2022.00149. 

12. Haile TG, Sibhat GG, Tadese E, Tesfay D, Molla F. 

Evaluation of Grewia ferruginea Hochst ex A. Rich 

Mucilage as Suspending Agent in Metronidazole 

Benzoate Suspension. BioMed Research 

International Volume 2020, Article ID 7612126, 12 

pages https://doi.org/10.1155/2020/7612126. 

13. Singh I, Singh A, Thakur G, Odeku OA. Assessment 

of Suspending Properties of Katira Gum: 

Formulation and Evaluation of Nimesulide 

Suspension. Journal of Pharmaceutical Technology, 

Research and Management, 2013; 1(2): 205–215. 

14. Bamigbola EA, Olorode OA, Uzim DA. Evaluation 

of the suspending properties of Cola acuminata gum 

on calamine suspension. Journal of Phytomedicine 

and Therapeutic, 2017; 16(2): 96–113. 

15. Okafo SE, Alalor CA, Ordu JI. Design and in vitro 

evaluation of sustained release matrix tablets of 

metformin produced using Detarium microcarpum 

gum. Int J App Pharm, 2020; 12(5): 131-137. 

https://doi.org/10.22159/ijap.2020v12i5.38146. 

16. Karou SD, Nadembega WMC, Ilboudo DP, Ouermi 

D, Gbeassor M, De Souza C, and Simpore J. Sida 

acuta Burm. f.: a medicinal plant with numerous 

Potencies. African Journal of Biotechnology, 2007; 

6(25): 2953-9. 

17. Okafo SE, Chukwu A (2017). Evaluation of the 

Binding Property of Sida acuta Gum in Paracetamol 

Tablet Formulations. World Journal of 

Pharmaceutical Research, 6(7): 22-35. 

18. Okafo SE, Avbunudiogba JA, Ejomafuvwe E. 

Formulation and evaluation of sustained release 

diclofenac sodium matrix tablets produced using 

Brachystegia eurycoma gum, Journal of Pharmacy 

and Bioresources, 2020; 17(1): 34-43. 

19. Mansouri SN, Eslahi N, Gholipour-Kanani A. 

Production and Characterization of 

Keratin/Tragacanth Gum Nanohydrogels for Drug 

Delivery in Medical Textiles. Front. 

Mater. 8:720385. doi: 10.3389/fmats.2021.720385 

20. Ordu JI, Sunday BR, Okafo SE. Evaluation of the 

Activity of Garcinia Kola Seed Oil and Honey on 

Skin Cream Formulation. The Pharma Innovation 

Journal, 2018; 7(5):675-681. 

http://dx.doi.org/10.1155/2014/204849
https://doi.org/10.3390/molecules26061770
https://doi.org/10.1155/2021/5058372
https://doi.org/10.4314/jasem.v25i2.23


Eziuzo et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

www.ejbps.com        │        Vol 10, Issue 10, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

6 

21. Okafo SE, Anie CO, Nwankwo LU, Agada EI, 

Physicochemical and microbiological evaluation of 

ibuprofen suspension produced using Detarium 

microcarpum as suspending agent, Journal of Drug 

Delivery and Therapeutics, 2022; 12(5): 80-86 DOI: 

http://dx.doi.org/10.22270/jddt.v12i5.5594. 

22. Krishna A, Mohanan S. Formulation and evaluation 

of liquid oral suspension of paracetamol using newly 

isolated and characterized Hygrophila spinosa seed 

mucilage as suspending agent. Asian J Pharm Clin 

Res, 2018; 11(11): 437-441. 

https://doi.org/10.22159/ajpcr.2018.v11i11.28856. 

23. Okafo SE, Alalor CA, Ordu JI. Formulation and 

evaluation of gastroretentive metronidazole tablets 

using Brachystegia eurycoma gum, International 

Journal of Pharmaceutical Sciences and Research, 

2021; 12(4): 2076-2084. 

24. Okafo SE, Akpo CO, Okafor CC. Formulation and 

evaluation of antimicrobial herbal creams from 

aqueous extract of Moringa oleifera lam seeds, 

Nigerian Journal of Science and Environment, 2020; 

18(1): 50-57. 

25. Aabed WJ, Radwan AH, Zaid AN, Shraim NY. 

Extemporaneous Compounding and Physiological 

Modeling of Amlodipine/Valsartan Suspension. 

International Journal of Hypertension, Volume 

2021, Article ID 6695744, 10 pages. 

https://doi.org/10.1155/2021/6695744. 

26. Okafo SE, Enwa FO, Amusile O. Formulation and 

Evaluation of Antimicrobial Properties of Psidium 

guajava Ethanol Leaf Extract Creams. Tropical 

Journal of Natural Product Research, 2021; 5(12): 

2144-2148. 

27. Okafo SE, Anie CO, Omoh JO. Evaluation of herbal 

creams formulated using ethanolic extract of Carica 

papaya leaves. International Journal of Biology, 

Pharmacy and Allied Sciences, 2022; 11(5): 2179-

2190. 

https://doi.org/10.31032/IJBPAS/2022/11.5.5942. 

28. Jangde R, Daharwal SJ, Sahu RK, Singh J. 

Formulation development and evaluation of 

suspension of gatifloxacin using suspending agent. 

Pharmacologyonline, 2011; 2: 1161-1170. 

29. Doye P, Mena T, Das N. Formulation and bio-

availability parameters of pharmaceutical 

suspension. International Journal of Current 

Pharmaceutical Research, 2017; 9(3): 8-14. 

30. Owusu FWA, El Boakye-Gyasi M, Entsie P, Osei-

Asare C, Adi-Dako O, Bosuthe GB, Antwi-Mensah 

E, Bayor MT. Formulation and Pharmaceutical 

Assessment of Annona muricata Oral Capsules and 

Suspension as Antidiarrhea Dosage Forms. Journal 

of Chemistry Volume 2021, Article ID 1792437, 6 

pages https://doi.org/10.1155/2021/1792437. 

31. Arhewoh MI, Agbamu E, Agare GI, Enwa FO, 

Aduba P, Atamenwan JO (2022). Evaluation of the 

Antimicrobial Activity of Propolis Ointment against 

Staphylococcus aureus. Nigerian Journal of 

Pharmaceutical Research, 18(2): 183-191. 

http://dx.doi.org/10.22270/jddt.v12i5.5594
https://doi.org/10.22159/ajpcr.2018.v11i11.28856
https://doi.org/10.1155/2021/6695744
https://doi.org/10.31032/IJBPAS/2022/11.5.5942
https://doi.org/10.1155/2021/1792437

