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ABSTRACT 

The context of this research was to reduce the untoward effects of diacerein by preparing a mi-

crosphere formulation of the same. The ionotropic gelation method was adopted to prepare diacerein 

microspheres. This method involves the interaction of two ionic components under certain condi-

tions. Among these two ionic components, at least one component must be a polymer. Simple inter-

action between ionic polymer with oppositely charged ion leads to the formation of microspheres. In 

this process, sodium alginate and Chitosan were used as polymers, whereas for the crosslinking pro-

cess, calcium chloride was used. The prepared formulations of diacerein displayed mean particle size 

ranging from 106-542 µm, while the percentage yield ranged from 49-82. An increased concentration 

of calcium chloride and sodium alginate increases the particle size. However, an increased chitosan 

concentration was found to increase the drug entrapment efficiency of the microspheres. Further, 

phosphate buffer media (pH 6.8) in the USP paddle type dissolution apparatus were used for the 

percentage drug release study.  Results showed that increased chitosan concentration slows the re-

lease of drugs from microspheres. We noted that the B3 formulation, which contains sodium alginate: 

Chitosan (1:3), showed the lowermost rate of drug release. Besides, SEM studies of the same formu-

lation (B3) revealed that microspheres have spherical shapes with rough surfaces. It was observed 

that the B3 formulation showed a significant result in formulation evaluation studies; hence, it may 

be further considered an optimized formulation for preclinical evaluation. 
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INTRODUCTION 

Significant variations in plasma-drug 

concentration can be observed in traditional 

formulations like tablets and capsules. Pa-

tients must remember their dosing schedule to 

avoid this. A patient may occasionally miss a 

dose. In this case, steady-state plasma concen-

tration cannot be attained due to the fluctua-

tion of plasma drug concentration. Conven-

tional dosage forms also cause unwanted ad-

verse drug reactions and poor therapeutic re-

sponses [16]. Aside from adverse drug reac-

tions and poor therapeutic responses, conven-

tional dosage forms reduce patient compliance 

by increasing dosing frequency [17]. Proper 

plasma drug concentration must be main-

tained to achieve the desired pharmacological 

response. The establishment of the oral sus-

tained or controlled release drug delivery sys-

tem, a relatively new concept, was prompted 

by factors such as repetitive drug 

administration to the patient and unpredictable 

drug absorption [1]. 

Recently, novel drug delivery systems 

have increasingly supplanted traditional dose 

forms such as tablets and capsules. Controlled 

and sustained release formulations are the 

most extensively employed novel drug deliv-

ery systems in recent years [2]. Sustained re-

lease drug delivery systems maintain con-

sistent drug plasma levels throughout time by 

releasing the drug at a predetermined rate, de-

creasing adverse drug responses, and increas-

ing patient compliance [3]. 

Microspheres are characterized by small 

spherical particles ranging from 10 millime-

ters to a thousand millimeters [19]. Micro-

spheres significantly improve patient compli-

ance by enhancing the absorption of standard 

drugs while lowering side effects. The main 

benefit of employing microspheres as a medi-

cation delivery technology is the controlled re-

lease of the medicament [19]. Microsphere 
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increases patient compliance by lowering dose 

frequency and maintaining a consistent medi-

cation plasma concentration [20]. 

Polymeric microspheres are widely used 

microspheres widely used as the controlled re-

leased dosage form. Polymeric microspheres 

are mainly two types: 

1. Biodegradable polymeric microsphere: 

Biodegradable polymeric microspheres 

are mostly made from natural polymers 

like starch. Natural polymers degrade 

quickly and are bio sticky in nature. Be-

cause these polymers have a high degree 

of swelling in aqueous media, they en-

hance the residence period when they 

touch the mucous membrane. This results 

in the production of a gel that sticks to the 

mucous membrane easily. The polymer 

concentration primarily controls the rate 

and extent of drug release from the micro-

sphere.  

2. Synthetic polymeric microsphere: Syn-

thetic polymers are used to make these 

microspheres, which are used as fillers, 

drug delivery vehicles, bulking agents, 

and embolic particles. The fundamental 

disadvantage of these microspheres is that 

they quickly migrate away from the injec-

tion site, resulting in embolism and organ 

damage [21]. 

Some methods are available by which 

polymeric microspheres can be produced, like 

the single emulsion/ double emulsion tech-

nique, Spray drying technique, Emulsion sol-

vent evaporation technique, Phase separation 

coacervation technique, and; ionotropic tech-

nique gelation method, among which we have 

chosen the ionotropic gelation procedure for 

microsphere preparation.  

There are many applications of polymeric 

microspheres in drug delivery, including bulk-

ing agents and fillers, stress urinary inconti-

nence, and embolization therapy [22].  

Diacerein is an anti-inflammatory drug 

used to treat osteoarthritis. Along with its tre-

mendous potential in the pharmacotherapy of 

osteoarthritis, Its various pharmacological im-

plementations are frequently investigated, in-

cluding psoriasis, epidermolysis bullosa, 

breast cancer, periodontitis, and type 2 diabe-

tes [4].   It belongs to the anthraquinone family 

of drugs. It is BCS (Biopharmaceutical classi-

fication system) class II drug (low solubility, 

high permeability). Diacerein mainly acts by 

inhibiting of IL-1β biosynthetic pathway [14]. 

Due to inhibiting the IL-1β biosynthetic path-

way, diacerein inhibits IL-1β mediated in-

flammatory reactions in previously mentioned 

inflammatory disorders. Diacerein is a pro-

drug. The deacetylation metabolism pathway 

is transformed into the active metabolite rhein, 

which also shows anti-inflammatory effects 

[15] (Figure 1). 

 

Figure (1): Metabolism of Diacerein. 

The main adverse effect of diacerein ther-

apy is soft stool and diarrhea, which mainly 

reduces patient compliance [18]. However, 

this drug shows promising results in treating 

osteoarthritis, rheumatoid arthritis, and; some 

other inflammatory disorders. The main ra-

tionality behind selecting this drug was to re-

duce the adverse effect by using a controlled 

release formulation to improve patient com-

pliance. 
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The work aims to examine the effect of 

polymer concentration and calcium chloride 

on diacerein's release profile and develop sus-

tained release diacerein microspheres to mini-

mize dosing frequency and boost patient com-

pliance. 

LITERATURE REVIEW OF THE DI-

ACEREIN FORMULATIONS 

Swapna S et al. prepared floating micro-

spheres of diacerein by ionic gelation tech-

nique. HPMC (K 100M) and sodium alginate 

were used as polymers, sodium bicarbonate as 

a gas generating agent, and calcium chloride 

as a crosslinking agent. The purpose was to 

maintain the dosage form floating in the stom-

ach for controlled and known drug release and 

to enhance bioavailability. (wjpls 2018, vol. 4, 

Issue 7, 117-123).  

Gomez-Gaste C et al. and others worked 

on biodegradable PLGA microparticle (MPS) 

of Rhein for intra-articular administration. 

The emulsion-solvent evaporation technique 

was prepared for MPS. (Eur. J. Pharm Sci. 

2017 (Jan 1; 96; 390-397). 

Soumen M et al. prepared diacerein mi-

crospheres by Spray Coating (Wurster 

Method). Ethyl cellulose and hydroxyl propyl 

methyl cellulose (HPMC) were used as poly-

mers. (JDDT 2019,  vol.9, Issue 4, 454-460). 

Achint J et al. prepared liquid nanoparti-

cles of diacerein. Stearic acid-based nanopar-

ticles were prepared, which showed enhanced 

bioavailability and reduced toxicity. Soya lec-

ithin and pluronic F68 were used as a surfac-

tant. Citric acid was used to acidify the me-

dium. The particle size of prepared diacerein 

nanoparticles ranged from 270 ± 2.1 to 510 ± 

2.8 nm and had maximum drug entrapment ef-

ficiency of 88.1%. Prepared diacerein nano-

particles reduce diarrhea by up to 37%. ( Jour-

nal of Biomedical Nanotechnology, 2013, 

Volume 9, Issue 5, 891-900) 

Soumen M. et al. prepared diacerein mi-

crospheres by the solvent evaporation method. 

Sodium alginate and ethyl cellulose were used 

as the polymer to prepare microspheres. Three 

different diacerein microspheres were pre-

pared based on variable concentrations of So-

dium alginate and ethyl cellulose. It was noted 

that entrapment efficiency and particle size in-

crease on increasing polymer concentration, 

and drug release of all the batches decreases 

on increasing the polymer concentration. 

(IJPBS 2016, vol 7, Issue 3, 231-239).  

PHYSIOCHEMICAL PROPERTIES OF 

DIACEREIN 

Synonyms: - Diacetylrhein; Discerhein 

Chemical Structure: (Figure 2): 

 

Figure (2): Chemical Structure of diacerein. 

IUPAC name: 4,5-bis(acetyloxy)- 9,10-

dioxo-9,10-dihydroanthracene-2-carboxylic 

acid. 

Solubility Profile: It is practically insolu-

ble in water, 3.197mg/liter at 200c [23]. It is 

soluble in DMSO. 

Melting point: 2180c 

Physical Appearance: yellow-colored 

crystalline powder. 

Storage condition: 25-30 0C 
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MATERIALS AND METHODS 

Materials 

Diacerein was contributed by Emcure 

Pharmaceutical Ltd, India, as a gift sample. 

Sodium alginate, Chitosan, and Calcium chlo-

ride were procured from Loba Chem Pvt. Ltd. 

Instruments Used 

1. Magnetic stirrer (REMI 1 MLH). 

2. Digital electronic balance (KEROY bal-

ance- FB360H). 

3. Optical microscope (Olympus, ESAW 

optscopes classic). 

4. Fourier transforms infrared (FTIR) spec-

troscopy (BRUKER Alpha). 

5. UV- Visible spectrophotometer (Shi-

madzu, UV 1800) 

6. Paddle type USP Type II dissolution test 

apparatus (Veego VDA-8D) 

7. SEM Model: JEOL JSM -6360 (JSM 

6360 LV) 

Preparation of diacerein microspheres 

Diacerein microspheres were prepared by 

the ionotropic gelation method (Fig 2) [5]. The 

composition of various formulations of micro-

spheres is mentioned in (Table 1). 

Table (1): Composition of different formulations of the microsphere. 

Formulation Code Drug (mg) 
Calcium chloride  

(gm) 

Sodium Alginate  

(gm) 
Chitosan(gm) 

B1 10mg 4 3 1 

B2 10mg 4 2 2 

B3 10mg 3 1 3 

B4 10mg 3 2.5 1.5 

B5 10mg 3 1.5 2.5 

B6 10mg 5 3.5 0.5 

B7 10mg 4 1 3 

B8 10mg 5 1 3 

In one beaker, a specified proportion of 

Chitosan was dispersed in 100 ml of 1% acetic 

acid solution, and this chitosan solution was 

allowed to swell for 2 hours. In another 

beaker, a specified proportion of sodium algi-

nate was added to 100 ml of distilled water. 

This sodium alginate solution was heated on a 

hot plate until all the sodium alginate get dis-

solved in water. When the solution tempera-

ture became normal, a specified amount of di-

acerein was added to the sodium alginate so-

lution. In another beaker specified amount of 

calcium chloride was taken and dissolved in 

distilled water. Now, calcium chloride solu-

tion was mixed with chitosan solution. So-

dium alginate and drug solution were then 

taken in a syringe having a 0.45 mm internal 

diameter, and from the height of 5 cm, the so-

lution was added dropwise in the beaker con-

taining calcium chloride and chitosan solu-

tion. The beaker containing Calcium chloride 

and chitosan solution was placed in a mag-

netic stirrer with a rotation of 400rpm. Result-

ant microspheres were filtered, washed with 

distilled water, and; vacuum dried. Prepared 

microspheres were preserved in a tightly 

sealed container for their characterization 

studies. 

Evaluation of microsphere 

1. % Yield of microspheres 

After completely drying the prepared mi-

crospheres, the weight of the dried micro-

spheres was taken, and the total drug and pol-

ymers taken for each formulation were taken.  

The formula used to calculate the percent 

yield of all manufactured diacerein micro-

sphere formulations is bellowed [6]: 

The percentage yield of the prepared mi-

crosphere =Weight of dried micro-

spheres/weight of total drug and polymer 

×100 

https://journals.najah.edu/journal/pmpj/browse-by-issue/


Tathagata Roy & Tapan Kumar Chatterjee ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  00 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  Palestinian Medical and Pharmaceutical Journal (PMPJ). 2023; 8(1): 00-00 

2. Swelling index 

10mg of prepared diacerein microsphere 

soaked into 100 ml of freshly prepared phos-

phate buffer of pH 6.8 for 24 hrs at 370c. After 

24hrs, microspheres were removed from a 

phosphate buffer, and the residual buffer was 

wiped out using filter paper; after that final 

weight of the microspheres was taken. 

The swelling index of the different for-

mulations of the microspheres was estimated 

by applying the following formula [7]: 

Swelling index = (Wt-Wo/Wo) x 100 

Where Wt = weight of microspheres ob-

served at 24 hours; W0 = initial weight of mi-

crospheres. 

3. Particle size and shape [26] 

The purpose of the test is to determine the 

uniformity of the prepared microspheres. The 

average particle size of each formulation was 

measured using an optical microscope tech-

nique (Figure 3A, 3B), by which diameters 

and shapes of 100 particles were recorded. 

 

 

            

Figure (3A, 3B): Optical Microscopy. 

The ocular micrometer or eyepiece mi-

crometer was first calibrated to determine par-

ticle size. Mainly 2 types of micrometers were 

used: eyepiece micrometer and stage microm-

eter. The eyepiece micrometer was kept just 

below the eyepiece of the microscope, 

whereas the stage micrometer was placed in 

the stage of the optical microscope (Olympus 

optical microscope, ESAW optscopes classic). 

The following formula calculated the calibra-

tion factor of the ocular micrometer: 

Calibration factor = number of parts of 

stage micrometer/number of parts of eyepiece 

micrometer. 

Microspheres were suspended in a suita-

ble liquid; the liquid should not solubilize the 

microsphere or cause swelling. Samples were 

put into a microscopic slide, and the diameter 

of 100 particles was recorded. 

 

 

4. % Drug entrapment efficiency: 

10 mg of the formulated diacerein micro-

sphere were crushed using a mortar and pestle 

and suspended in 100 ml of freshly prepared 

phosphate buffer of pH 6.8 in a volumetric 

flask (100 ml). Continuous stirring of the me-

dium is done by using a magnetic stirrer. The 

next day, the medium was filtered, and 1 ml of 

the filtrate solution was diluted by 10 ml phos-

phate buffer; using a UV spectrophotometer, 

the absorbance was assessed at 258nm. 

% Drug entrapment efficiency was esti-

mated by the equation [9]: 

Percent drug entrapment efficiency = Ac-

tual drug content / Theoretical drug content 

×100 

5. Fourier transform infrared (FTIR) 

spectroscopy 

The drug, polymers, and prepared micro-

spheres were investigated using FTIR analy-

sis. Samples were scanned over a range of 
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4000-500cm-1 on BRUKER Alpha Fourier 

transform infrared (FTIR) spectroscopy using 

KBr powder. 

6. Drug release studies (In-vitro) [8] 

An in-vitro drug release study was per-

formed using paddle type USP Type II disso-

lution test apparatus at 50 rpm. 900 ml of 

freshly prepared phosphate buffer of PH 6.8 

served as dissolution media. The temperature 

was adjusted and maintained at 37 ± 0.5oC. At 

predetermined intervals, 5 ml of each sample 

was removed and substituted with an equal 

quantity of freshly prepared medium that was 

kept at an exact temperature. Collected sam-

ples were filtered using No. 41 Whatman filter 

paper. The filtrate was diluted and measured 

at 258.2 nm on a Shimadzu, UV 1800 UV vis-

ible spectrophotometer. 

7. Drug release kinetics mechanism 

A variety of kinetic models were used to 

analyze drug release data from the dissolution 

test like Zero order release kinetics (Eq. 1), 

First Order (Eq. 2), Higuchi's square root of 

time equation (Eq. 3), Korsemeyer and Peppas 

equation (Eq. 4), C=K0t                        (1)  [10] 

Where K0 represents zero order rate constant 

expressed as concentration/ time and t is the 

time.  

Log C=LogC0–K1t/2.303                (2)  [11] 

Where C0 represents the initial concentra-

tion of the drug and K1 is the first-order con-

stant.  

Q=Kht                                                    (3)[12]  

Where Kh represents the constant reflect-

ing the design variables of the system.  

Mt/M∞ = Kkp tn                                (4) [13] 

Where Mt/M∞ represents the fraction of 

drug release, Kkp is the release rate constant, n 

is the diffusion release exponent indicative of 

the drug release mechanism, and t is the disso-

lution time.  

 

 

 

 

8. Scanning electron microscopy (SEM 

Study) 

Morphology of prepared diacerein micro-

spheres was studied by SEM using JEISS 

make (UK) model (JSM 6360 LV) scan sam-

ple of DCN microsphere with a focused elec-

tron beam to images with information about 

samples shape and topography. Drug-contain-

ing microspheres were placed on conducting 

stubs, and vacuum coated gold- palladium 

film using a Gold Sputter Coater (Model Ed-

wards-S 150 B; Mfg. BOC Edwards UK). Im-

ages were captured using 17 kV electron in-

tensity in SEM to examine the surface mor-

phology. 

RESULTS AND DISCUSSIONS 

The study's main objective was to formu-

late sodium alginate-based microspheres en-

capsulated with Chitosan that may be used as 

drug release modifiers in a sustained drug re-

lease system. We used the ionotropic gelation 

method to create microspheres containing di-

acerein and investigated the impacts of several 

parameters such as sodium alginate concentra-

tion, chitosan concentration, and calcium 

chloride concentration on drug release rate. 

A calibration curve (standard curve) of di-

acerein 

The calibration curve of diacerein in 

freshly prepared phosphate buffer pH 6.8 was 

prepared. An increase of concentration was 

done in a preset manner. For quantitative esti-

mation of the drug Regression equation was 

calculated and utilized. The correlation coeffi-

cient was found to be 0.997. 

Data for the calibration curve preparation 

is shown in (Table 2) and the standard curve 

of diacerein is given in (Fig 4). 

Table (2): Data for the preparation of calibra-

tion curve of diacerein (mean ± SD, n=3). 

Concentration (mcg/ml) Absorbance 

0 0 

2 0.092±0.5 

4 0.206±0.04 

6 0.282±0.03 

8 0.377±0.02 
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Figure (4): Standard curve of diacerein. 

1. Analysis of Particle size of various for-

mulations of the microsphere 

Optical microscopy was used to evaluate 

the mean particle size of several formulations 

of diacerein microspheres. The findings show 

that the average particle size of microspheres 

was increased by enhancing the concentration 

of calcium chloride and sodium alginate. Vis-

ual examination was used to figure out the 

shape of the microspheres. The particle size of 

various formulations of microspheres and 

their shapes are mentioned in (Table 3). 

2. % Yield of microspheres 

% Yield of different microsphere formu-

lations is shown in table 3. Chitosan concen-

tration played an essential role in % the yield 

of various formulations of prepared micro-

spheres. Increased chitosan concentration in-

creases the viscosity of the polymer mixture. 

That is why process loss will be less due to 

higher viscosity and % yield of microspheres 

increases.  

3. Swelling index of microsphere 

A swelling study of all 8 formulations of 

microspheres was performed in a freshly pre-

pared phosphate buffer of 6.8. Results of the 

swelling index are mentioned in table 3. Data 

of swelling index indicates that the % equilib-

rium water uptake increases dramatically as 

the matrix's proportion of crosslinker (calcium 

chloride) increases. This is because increased 

calcium chloride concentration causes more 

substantial crosslinking with sodium alginate. 

Pore volume and density of the polymeric net-

work also increased [24]. The swelling index 

of various formulations of prepared micro-

spheres is mentioned in (Table 3). 

4. %Drug entrapment efficiency 

 The amount of diacerein present in the 

various microsphere formulations was meas-

ured using entrapment efficiency determina-

tion. % Drug entrapment efficiency showed 

dependency on the concentration of Chitosan. 

As the concentration of the Chitosan increased 

in the formulation, the entrapment efficiency 

also increased. B3 formulation has a Chitosan: 

sodium alginate ratio of 3:1 and shows maxi-

mum entrapment efficiency (Table 3).  

An increase in drug entrapment can be 

observed as the drug: polymer ratio increases. 

It happened because the viscosity of the aque-

ous phase increases as the polymer concentra-

tion increases, stabilizing the droplets. This 

droplets' stabilization prevents diacerein's fur-

ther outflow from the microspheres [25]. 
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Table (3): % Yield, Swelling index, Particle size, Drug entrapment efficiency of 8 formulations of 

microsphere (mean ± SD, n=3). 

Formula-

tion Code % Yield Swelling in-

dex 

Particle 

size (µm) 

%Drug entrap-

ment efficiency Sphericity 

B1 56.92±0.4 78.12± 0.1 539±0.4 33.6± 0.5 Irregular spherical 

B2 65.32± 0.2 60.78± 0.4 537±0.5 47±0.3 Spherical 

B3 82.78± 0.9 49.08± 0.03 106±0.5 52± 0.2 Spherical 

B4 60.33± 0.5 78.11± 0.09 531±0.5 38.2±0.5 Spherical 

B5 72.51± 0.7 59.46± 0.29 512± 0.04 41±0.2 Spherical 

B6 52.13±0.2 82.067± 0.03 542±0.4 31±0.2 Irregular spherical 

B7 84.37± 0.5 57.017 ± 0.1 501±0.5 50±0.3 Spherical 

B8 80.47 ±0.5 58.19± 0.5 507±0.4 49.5±0.3 Irregular spherical 

5. Fourier transform infrared spectroscopy 

(FTIR) 

The results of Diacerein API, Sodium Al-

ginate, Chitosan, and Diacerein microspheres 

IR spectra are shown in (Fig 5). Diacerein API 

shows the peak at 1678.55 cm1(C=O stretch-

ing of conjugated ketones), 2938.61 cm-1 (C-

H stretching aliphatic), and 1688 cm-1(C=O 

stretching of Carboxylic Acids). These peaks 

are available on Diacerein microspheres IR 

spectra, suggesting no incompatibility be-

tween API and Polymers during formulation. 

The peak at 3438.54 cm-1 in Diacerein micro-

spheres is visible, probably due to Sodium Al-

ginate. So, all of this data indicates the stabil-

ity of diacerein microspheres. 

 

Figure (5): FTIR spectra of chitosan, sodium alginate, diacerein, and prepared microspheres. 
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6. In-vitro drug release studies 

In- vitro, drug release studies of all 8 for-

mulations of the microspheres (B1-B8) di-

vulged that the drug release range was 76%-

98% shown in (Figure 6). Data indicates that 

increased concentration of Chitosan decreases 

the drug release rate. Cumulative% drug re-

lease of 8 formulations of microspheres is 

shown in (Table 4).  

Table (4): Cumulative% drug release of 8 formulations of microspheres (Mean± S.D, n =3). 

 

 

Figure (6): zero order drug release kinetics of all 8 formulations of microspheres. 

Invitro drug release study of 8 formula-

tions of microspheres can be presented in the 

following order: 

B3<B7<B8<B5<B2<B4<B1<B6  

 

7. Drug release kinetics mechanism 

In-vitro drug release data of 8 formula-

tions of microspheres (B1-B8) were fitted to 

zero order, first order, Higuchi, Korsemeyer-

Peppas model to determine the appropriate 

drug release kinetics model for every formu-

lation. (Figure 7-Figure 10, table 5). 
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Figure (7): Zero order kinetics model of 8 formulations of microspheres. 

 

Figure (8): First order kinetics model of 8 formulations of microspheres. 
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Figure (9): Higuchi kinetics model of 8 formulations of microspheres. 

  

Figure (10): Korsmeyer- Peppas kinetics model of 8 formulations of microspheres. 

Table (5): Drug release kinetics mechanism. 

Selection of the optimized formulation 

Selection of optimum formulation from 8 

formulations of prepared diacerein micro-

spheres was based on size and shape of the 

microspheres, % entrapment efficiency, and 

cumulative % drug release values. From the 

data of previously mentioned parameters, it 

can be concluded that the B3 formulation is 

the optimized formulation. 
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8. Scanning Electron Microscopy (SEM) 

Study of Diacerein microspheres 

The morphology of B3 formulation mi-

crospheres was studied by SEM using JEOL 

JSM -6360 (JSM 6360 LV) to scan a DCN mi-

crosphere with a focused electron beam to im-

ages with information about samples shape 

and topography. Drug-containing 

microspheres were placed on conducting stubs 

and vacuum coated gold-palladium film using 

a Gold Sputter Coater (Model Edwards-S 150 

B; Mfg. BOC Edwards UK). Images were 

taken using 17 kv electron intensity in SEM to 

examine the surface morphology. SEM study 

of B3 formulation indicates microspheres' 

spherical structure and rough surface (Figure 

11). 

 

Figure (11): SEM of microspheres B3 formulation microspheres. 

CONCLUSION 

The ionotropic gelation method was 

adopted to formulate diacerein microspheres 

by considering calcium chloride as a cross-

linking agent and sodium alginate and Chi-

tosan as polymers. This technique prepared 

eight different formulations (B1-B8) of micro-

spheres, and different parameters like swelling 

index, % entrapment efficiency, particle size, 

shape, % yield, and drug release studies were 

performed. The results concluded that the B3 

formulation was the optimized formulation 

that gave the best results. Further, an SEM 

study was carried out for B3 formulation to re-

veal the microspheres' spherical shape and 

rough surface. Thus, we can conclude that di-

acerein microspheres may be suitable as a 

controlled release dosage form. It releases the 

entrapped drug sustainably so that diacerein-

mediated adverse drug reactions like soft stool 

and diarrhea can be minimized with improved 

patient compliance. 
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