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ABSTRACT

Isotretinoin (13-cis-Retinoic acid) is a poor watssluble drug, commonly used in the treatment eérgecases of
acne. The aim of this project is to formulate istitroin in form of tablet and enhance its solupitind dissolution
rate; by the use of formulations containing eitlserfactant (SLS and Tween20) or IARED. The critical micelle
concentration for each surfactant was determinadfa8tant enriched tablets were prepared by physimiture
and co-precipitation method. Binary system of thegdwith HP#-CD was prepared using different ratios and
techniques. The freeze drying technique gave thedrag-HPA-CD complexation. The in-vitro dissolution study
for the prepared mixtures and the prepared tables performed. Binary system of molecular rati® bf the drug
to HP$-CD gave the highest solubility and dissolutionerdibr isotretinoin in comparison with other formala
Therefore, it could be concluded from the study, timeorporation of surfactant and HR-CD in the formulation of
isotretinoin tablets significantly improved Isofretin solubility.
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INTRODUCTION

The solubility of poorly soluble drugs is a verypartant criterion in drug formulation [1, 2], besausuch
physicochemical property may lead to therapeuiiar&in solid dosage form [5]. Isotretinoin, a fyetic retinoid
isomer of the naturally occurring alans+etinoic acid, is a therapeutically active anticamdrug with a lot of
therapeutic benefits [3]. It is used in the treaitrend prevention of numerous cancer conditionstduits proven
ability to rapidly kill dividing cells. Thereforet has been shown to prevent malignant lesionspaimiary head and
neck tumors in the clinical trials and it redudes severity of highly invasive urinary bladder ¢gaoetnas, decreases
proliferation and induces differentiation in neuestoma cell lines [3]. A study conducted on mitewed that
inhalation of low dose of isotretinoin was effeetiin prevention of lung cancer [4]. Moreover, istittoin is
renowned for its ability to provide prolonged resiis of acne lesions.

However, one of the major hurdles that face thestbgpment of Isotretinoin in a solid dosage forrthis presence of
a large hydrophobic moiety that renders its molequbor water solubility. Moreover, the compoundibit
photosensitive instability and is susceptible taaton and isotretinoin [3].

Surfactant mainly used for improvement of the digson of poorly soluble drugs [8]. Surfactannhcself assemble

to form micelles once the surfactant monomer cotmagan reaches the critical micelle concentrafiély micelles
are nanosized, spherical colloidal particles wittyedrophobic interior (core) and a hydrophilic eide (shell) .
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Sodium lauryl sulfate (SLS) is a widely used suidat with a human lethal oral dose of 0.5-5g/Kg ysaaight
[21].

Cyclodextrins are cyclic non reducing water solubligosaccharides [7] with a conical, cylindericage- like
shape, it, produced by the enzymetic digestiontafch by cyclodextrin-transglycosidase enzyme (CT[G®].
Their supramolecular structure has a hydrophiliteosurface with a hydrophobic inner cavity thapatale of
entrapping a large variety of hydrophobic guestenoles [17].

Hydroxypropyl$-cyclodextrin (HPB-CD) is a chemically modified derivative @-cyclodextrin that has been
reported to be safer and less irritating than theept cyclodextrin [3, 6]. The aforementioned datilve also
provides higher solubility and stability to inclasi compounds thafi-cyclodextrin[3]. Therefore, based on the
above mentioned benefits HPED was selected in this study.

Hirlekar, 2009 reported that the incorporation @ter soluble polymer with cyclodextrins gave a sgistic effect
on drug solubility [18]. This was due to the forioatof ternary complexes and reduction of the caxgarticle
size, leading to improvement of the pharmaceutaal biological properties of drug-CD complexes.

There are limited studies reported in the literaton the development of solid dosage form of isiotnéen such as
tablet with a good solubility, dissolution or bi@ability. Thus, the aim of this study was to exate the use of
surfactant and (HB-CD) in the development of a solid tablet formuwatiof isotretinoin that would enhance the
drug solubility, dissolution and subsequently baiability.

EXPERIMENTAL SECTION

Materials:

Isotretinoin, MW = 300.44 was purchased from Sig@lemical Co. USA; Sodium lauryl sulphate (SLS),
MW=288.5 was brought from BDH, England while HFRED was purchased from Alfa Aesar, Germany; Disodiu

hydrogen phosphate and potassium dihydrogen phtesphya E-Merk, pharmaceutical company, Darmstadt,
Germany; Polyethylene glycol (PEG6000) and Polypsrolidone-K25 (PVP-K25) by  Fluka, Buchs,

Switzerland; Tween20 was purchased from Sigma, W€gnesium stearate by Prolabo, france; Ac-Di-Sol
(crosscarmellose sodium) and Avicel PH 101 wasdbfrom FMC corp., Pennsylvania, USA.

I sotretinoin Solubility in surfactant containing solutions:
All experiments for the phase solubility study weerformed under dark conditions to avoid destvacéffect of
light [11].

Isotretinoin solubility was determined in phosphiatéfer solution (pH7.4) of SLS and Tween20. Escasount of
isotretinoin was added to 5ml volumes of phosphaiffer (pH7.4) containing series of concentratiaisthe

surfactant in the range of 0.1 — 20 mM or 0.02-2@ for either sodium lauryl sulphate or Tween20 exdjvely.

Individual samples were prepared in stopper ambassgvials and incubated in thermostatically cdlgdowater

bath shaker at 37+£0.5°C for 72 hours. The solatisare then filtered using 0.45 pm Millipore fikeand diluted as
necessary. The samples were analyzed using UV/péStophotometer (UV-6705, Jenway, Barloworld siifien

Ltd., UK) at a wavelength of 344nm. The equilibrimolar concentration of isotretinoin was plottedhiagt the
corresponding concentration of the surfactant aataral logarithmic scale according to Ruddy ef%l. The molar
solubilization capacity (X) defined as the numb&nmles of drug solubilised by one mole of micekarfactant
(drug to surfactant micellar molar ratio) was cédéed [10]

X= (Stot-Sw)/(CECMC) ........... 1)
Where Stot is the total molar concentration of thiag in the surfactant containing solution, Swhg tmolar
solubility of the drug in the buffer, Csurf is tmolar concentration of surfactant in the buffer &MC is the
critical micelle concentration.
Phase solubility studies

The effect of HPB-CD on the solubility of isotretinoin was investigd according to the phase solubility technique
established by Higuchi and Connors [19]. Excessuantsoof isotretinoin (50mg) were added to 25ml eufolution
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pH7.4 containing increasing concentrations of (HED (ranging from 2 to 20 mM) in a series of 50datk bottle.
The obtained suspensions were shaken at 37+£0.%rC2f hours. Aliquots were withdrawn and filteresing
0.45um diameter Millipore filter. The filtered stihns were analyzed spectrophotometrically for ristirtoin
content by measuring the absorbancinaéx 344nm against blank solutions containing thmesaoncentrations of
HPB-CD. Each experiment was carried out in triplicshase solubility diagram was obtained by plottihg
molar concentration of solubilized isotretinoin sxes the molar concentrations of BRED used. The apparent
stability constant (Ks) was estimated from theigtraline of the phase solubility diagram accordittg the
following equation of Higuchi and Connors [19]:

Ks = slope / 96 ¢lope)

Where So represents the drug solubility in absefidéP$-CD, where the molar aqueous solubility of isotrein
in absence of HB-CD was found to be 0.790+0.022.

The complexation efficiency (CE) was also calcudaecording to the following equation[20]:

drug—CD  slope

CE =5,K;.41 =
o CcD 1 — slope

Where [drug-CD] is the concentration of the drug-€bBmplex and [CD] is the concentration of the free
cyclodextrin.

Physicochemical Characterization

Differential Scanning Calorimetry

The differential scanning Calorimetry (DSC) measueats were performed using a Shimadzu DSC-60 (Kyoto
Japan). Samples (4 mg) were sealed in aluminiuns pad analyzed in an atmosphere of nitrogen atataot
heating rate of 10°C/min. from 20°C to 300°C.

Fourier-transform infrared spectroscopy (FTIR):

The FTIR spectra of the samples were measured &Siitlg spectrophotometer (M/s Shimadzu, Japan) utieg
KBr disc technique. The spectra were saved usihgtas 123 computer program. The FTIR measuremeete w
performed in the scanning range of 4000-400 cmrIL@number of scan.

X-ray diffractometry

The X-ray diffraction patterns were recorded atmaemperature with Scintage XGEN-4000 diffractome(XD-
610 Shimaduz, Japan). The scanning rate employe®W& per minute over a diffraction angl@)(ange from 3
50.

Formulation and preparation of |sotretinoin surfactant-enriched tablets:

A solid dispersion of the drug with SLS was preplavg dissolving the appropriate amounts of eachOiml of 95%
ethanol solution followed by solvent evaporationdein reduced pressure at 60°C. Two formulations ther
surfactant-enriched tablets of isotretinoin werepared. The first tablet formulation (F1T) was @reg as simple
physical mixture of all the constituents whereas tiher (F2T) was a mixture of the drug — surfactuoiid
dispersion with the rest of the ingredients (Taple2

The amount of SLS used calculated from the moldubdiization capacity of the surfactant for the gruvas
58.2mg. This amount of surfactant was sufficientlissolve 20mg of isotretinoin in 30ml buffer s pH7.4.
The tablets were directly compressed to get rotnaghes tablets using single punch tablet press, @rukodel 22,
UK) with round punches and die 14 mm in diameter.

Preparation of isotretinoin- cyclodextrin binary solid systems:

Solid binary complexes of isotretinoin with HIPED was prepared in 1:1, 1:3 and 1:5 molar ratp&reading, co-
evaporation[14] and freeze drying techniques Bjysical mixture of isotretinoin and HRPED with the same
ratios as the complexes were also prepared andasseahtrols.

In the kneading method an accurately weighed amolisotretinoin and HB-CD in molar ratio 1:1, 1:3 and 1:5
drug to HPB-CD, were triturated with small volume of ethanehter (50:50, v/v) solution [3]. The slurry obtaihe
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was kneaded for 30 minutes and then dried at r@ampérature in presence of calcium chloride as gditating
agent.

For the co-evaporation method aqueous solutiont$ReB-CD (0.93%, 2.79% and 4.65% w/v %) were prepared by
dissolving the necessary amount of cyclodextridigtilled water.

Isotretinoin (20mg) was added to the solution airdesl for 48 hours [1] at 25°C. The resulting seisgions were
dried under vacuum at 100°C in a rotary evapor@otavap, model laborota 4000, Heidolph, Germany).

The freeze dried complexes of isotretinoin -2D in the ratios of 1:3 and 1:5 were prepared Oglieg the
required amount of the drug in an aqueous solutioiime cyclodextrin. The slurry formed was shake2%fC for

48 hours, and then filtered to remove excess drhg.resulting solution was frozen at -80°C for 24isoand then
subjected to lyophilization in a freeze-dryer far ours [1] (Freeze dryer, Novalyphe-NL 500; Sauastruments
Corp. Holbrook, NY, USA) to obtain the powder.

Lyophilized ternary systems of drug-SLS-HFED were prepared from an aqueous solution of thg @ith HP$-

CD in the molar ratios of 1:1 and 1:3. The solutwas prepared first by placing the formed suspensf drug and
HPB-CD on a shaker for 48 hours before adding the SiBring of the resulting solution was maintainked

another 2 hours, before it was allowed to freeze idrthe same way used for preparing the drugpHED

lyophilized complex.

Preparation of tablets containing isotretinoin-HP--CD Freeze drying binary system:

Two tablet formulations, F13T and F14T were pregdrem the 1:3 and 1:5 molar ratio freeze driedritinoin-
HPB-CD complexes, respectively. Suitable amounts gfivaoht were added to each formulation to mainthim t
tablet weight at 500mg (Tablel).

Two other formulations (F15T and F16T) were alsepared from the 1:1:3 and 1:3:3 molar ratios ofydi8LS-
HP-B-CD ternary systems respectively. Then suitablenadjt was added to each formula to increase thettab
weight to 500mg (Table 1).

The powder blends of the binary and ternary systemi® directly compressed into tablets with the esdablet
press specifications used for the Isotretinoinastieint-enriched tablets.

Table (1): Nomenclature of the complexes of the (dg-HP-$-CD) that prepared by different methods

Formula Method prepared | Amount of SLS in the formulag Amount of the drug in the formula Molar ratio of the (drug: HP-
name with in mg in mg B-CD)
F1 Physical mixture 58.2 20 -
F2 Co evaporatio 58.2 20 -
F3 Physical mixture - 20 1:1
F4 Physical mixture - 20 1:3
F5 Physical mixture - 20 1:5
F6 Kneading - 20 1:1
F7 Kneading - 20 1:3
F8 Kneadin( - 2C 1:5
F9 Co evaporation - 20 1:1
F10 Co evaporation - 20 1:3
F11 Co evaporation - 20 1:5
F12 Freeze-drying - 20 1:1
F13 Freezdrying - 2C 1:3
F14 Freez+drying - 20 1:5
F15 Freeze-drying 58.2 20 1:1
F16 Freeze-drying 58.2 20 1:3
F13T Tablet - 20 1:3
F14T Tablet - 20 15

Table (2): Composition of formulated isotretinoin &ablets in percent

Formula . . o "
Constituent F1T F2T F13T F14T

Isotretinoin 6.67% 6.67%) 4% 4%
HP-3-CD - - 56% 93.33%
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SLS 19.4% 19.4% - -
Lactose monohydrat¢ 33.53% 33.53% 15.946% E
PVP25 10% 10% 6% 1.259
PEG600! 10% 10% 6% -
AC-DI-SOL 8.33% | 8.33% 5% 1.25
Editate disodium 0.0179 0.017% 0.01% 0.01P%
Avicel PH 101 10% 10% 6% -
Sodium citrate 1.67% 1.679 1% 0.12%
Talck 0.1% 0.1% 0.06% 0.049
Mg-stearat 0.27% 0.27% - -

* Tablets weight was 300mg
**Tablets weight was 500mg

I n-vitro evaluation for the powder mixture and prepared tablets:
The prepared tablets (F13Tand F14T) were evalufatedontent uniformity, friability, hardness, tisegration,
and dissolution test.

In-vitro dissolution studies:

Dissolution of Isotretinoin from the prepared powdexture of binary, ternary systems and the pregdablets was
performed according to USP XXVIII Basket methodngsi Hanson dissolution Tester, (Model Vision Qlgss
Hnson Research, CA, USA [12].

A dissolution media of 900ml phosphate buffer (pH#quilibrated at 37°C +0.5 °C was used. The sasnpkre
placed into the apparatus baskets, which wereestat a speed of 100 rpm. The weight of the powdigtures

placed into the basket was equivalent to 20mgatfésinoin. The amount of drug in the tablets used also 20mg.
At appropriate time intervals of 5, 10, 15, 20, 88, 60, 90, 120, 150 and 180 minutes, samples €éacth) were
withdrawn from the dissolution medium and filtenesing 0.45 um Millipore filters. The withdrawn sampvas

replaced with an equivalent amount of fresh diggmhumedium to maintain the volume in the vesseistant. The
filtered samples were analyzed spectrophotomelyifal isotretinoin content by measuring the absmite atimax

344nm against phosphate buffer (pH7.4) as a blank.

RESULTS AND DISCUSSION

Solubility of Isotretinoin in the surfactants

The initial aim of this study was to minimize theagtities of surfactants used in tablet formulatigndetermining
the minimal surfactant to drug ratio that wouldregquired for drug solubilization in micellar surfant solutions.
Figurel showed the solubility diagram of isotretimim dilute surfactant solutions.

Consistent with micellar solubilization mechanigime equilibrium solubility of drug remained relaly constant
below the threshold surfactant concentration of@Gh&C. Above the CMC the drug solubility increasedrkedly
with increasing the surfactant levels. The CMC ralwf SLS and Tween20 were found to be about 1mi an
0.2mM, respectively. The literature reported tihat CMC values of SLS and Tween20 in pure watebaCare 8.2
mM and 0.08mM; respectively [22]. The change in CMElue depends on several factors such as the tatape
pressure, electrolytes and others [23]. In thiglstine presence of isotretinoin in the media lemdshange the
CMC values of SLS and Twee20.

The surfactant molar solubilization capacity (XJ feotretinoin computed based on the slope of dtebdity data

of the CMC [10], was 0.33 and 0.416 for SLS and @m0 respectively. According to these X valuesattmeunt of
surfactant required to be in the tablets to solzdilsotretinoin via micellization was calculatediie 58.2mg and
196.8mg for SLS and Tween20, respectively. Basethese values, the use of Tween20 was excluded fixdirer
study due to the large amount needed in the tafolehulation (66%) and the negative effect that had
compressibility. On the other hand, the amounSbE required in the formulation was 19% w/w whichsw
reasonable to compress and below the oral lethed db dose 0.5-5g/Kg body weight [21], hence thtelavas
chosen for further studies.
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Figure (1): Equilibrium solubility of Isotretinoin (umol/l) as a function of SLS and Tween20 concergtions
(mmole/l) in at 37 £0.5°C

Solubility of isotretinoin in HP--CD solutions

The linear increase in isotretinoin concentratiagthwhat of HPB-CD was in accordance with the AL type phase
diagram (Figure 2). This increase in drug concdiotnawith cyclodextrin was due to the formationin€lusion
complexation, which in case of the #pe diagram is assumed to be of 1:1 stoichiomedtio [19].

The stability constant (KS) of the complex calcethfrom equation 2 was 336.46M-1.
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Figure (2): Phase solubility profile of Isotretinoh with HP-B-CD in pH7.4 at 37+0.5°C

Differential scanning calorimetery

The DSC thermogram of pure Isotretinoin, SLS, fdife3-CD and their mixtures are shown in (Figures 3 4nd
The thermogram of isotretinoin showed a sharp @eaknd 177°C corresponding to its melting with asoaiated
enthalpy of -29.72Jg-1. The melting point of istitrein reported in the literature was 174 to 17724]. Literature
reported that changes in quantity of material uledthe test affect peak shape and enthalpy [28heOpeaks
occurring beyond 250°C reflect the degradationhefdrug. DSC thermogram of SLS showed small endwiice
peaks around 100°C representing its dehydrationaanehdothermic peak at 184.5°C due to its meltihgqiuumber
of small peaks were also observed beyond the rggiak of SLS due to its degradation. The physigaiure and
co-evaporation systems of isotretinoin with SLSvebd change in the drug peak where it was shifted kower
melting temperature of 158.24 °C and 157.04 °Casecof the physical mixture and co-evaporationesyst
respectively. This minor changes in the meltingathdrm of drug could be attributed to mixing effegtich lowers
the purity of each component in the mixture butmetessarily indicate potential incompatibility [15

The DSC thermogram of HR-CD showed a characteristic endotherm around 16@sponding to its dehydration.
The drug- HPB-CD physical mixture showed a clear decrease irdthg peak due to dilution effect. The kneading
and co-evaporate systems showed slight shift indiheg peak to a higher melting temperature 17€.0dnd
178.7%C for kneading and co-evaporate system respectielthe drug-HR3-CD freeze dried system a complete
disappearance of the drug melting peak of the drag observed, which is an indications of completdusion of
the drug molecules within the HRED cavity.
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Figure (3): DSC thermogram of Pure Isotretinoin (a) SLS (b) their physical mixture(c) and co-evaporats
blend (d).
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Figure (4): DSC thermogram of isotretinoin (a), HPB-CD (b) their physical mixtures(c) , kneading blend(d),
co-evaporate blend (e) and freeze drying blend (f)
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Fourier transfer infra-red (FTIR)

The FTIR spectrum of Isotretinoin showed charastieriabsorption bands at 2927 -€icorresponding to -CH2-
and at 1674 cm-1 corresponding to C =0 stretchimgation and at 1250 cm-1 corresponding to OH group,
(Figure 5).

SLS have an absorption band at 1222 cm-1 whichdsemt in both the physical mixture and in the caperate

system. Also there is no changes in the peakeofithg at 1250 cm-1 in the physical mixture ofdheg with SLS

also there is no appearance of new bands in the Bpéctra of each mixture, so that strongly indicatchanged on
the drug structure lack of chemical interactionAestn isotretinoin and SLS and that confirm the Bi8@ings.

The FTIR spectra of isotretinoin, HRED and their mixtures showed in figure 6. The $fzeof HP$-CD showed
characteristic peak at 3383.1 cm-1 due to — OH mgoand at 1680 cm-1 corresponding to C=0 stretching
vibration, the FTIR spectra of isotretinoin andhtends with HP3-CD showed the presence of characteristic bands
corresponding to drug, also there was no appearaneew bands in the FTIR spectra of mixtures. Hemticere was
strong evidence of unchanged active structure hedre of chemical interaction between the drug-ng-CD.

The freeze dried mixture of isotretinoin and BHED showed clear decrease in the intensity of thegd
characteristic peaks in comparison with other mieguof the drug and HP-CD, the indicate the inclusion of
isotretinoin into HPB-CD cavity [27].
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Figure (5): FTIR spectra of pure Isotretinoin (A), SLS (B), their physical mixtures(C) and Co-evaporat
blend (D).
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Figure (6): FTIR spectra of pure Isotretinoin (A) HP-$-CD (B), their physical mixture (C), Kneading blend
(D) CO-evaporated blend (E) and freeze drying blen@F).

Powder X-ray diffraction
The XRD pattern of Isotretinoin showadmerous distinctive peaks at, 5.567 26, 5.403° 260 and 3.600° 26 indicating

its crystalline nature (Figure 7). XRD patternsS&fS showedharacteristic peaks at 14.203 26, 4.35 26 and 4.086
20 and the XRD patterns of their mixture showed digsgpance of some drug peaks and reduction in tbasity of
the remaining detectable isotretinoin characterigdaks indicating conversion of Isotretinoin toreneoluble state
furthermore, the presence of some characteristikgef the drug indicating that, the drug is pétierystalline in

the mixture and that confirm the dissolution result

Drug peak at 5.567 20 was used for calculating the relative degree wétatlinity (RDC) according to the following
relation:
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RDC= | Sam/I drug
Where | Sam is the height of the mixture peak addigy is the height of the drug peak. (25)
XRD analysis shows that the degree of Isotretimoystalinity in mixture with SLS was 0.240.
The XRD pattern of isotretinoin — HRCD mixtures showed either disappearance or stidegrease in the
intensity of the drug peak (Figure 8). significgrdbpear in freeze drying mixture than co-evapotfz@ kneading
than physical mixture. Disappearance of the drugkpsgnificantly appear in freeze drying mixtureathco-
evaporate than kneading than physical mixture.
The RCD of isotretinoin — HB-CD mixtures was calculated, it was 0.351, 0.18@38 and 0.105 for physical

mixture, kneading mixture, co-evaporate system fa@elze drying mixture respectively. Indicated ttia freeze
drying mixture gave the lowest degree of crystailim compare with other mixtures.

——— eietLre of dros and
sLS

= o =o o ao so so

Figure (7) X-ray diffraction pattern of isotretinoi n SLS system.

2827



M. M. Ghorab et al J. Chem. Pharm. Res., 2012, 4(5):2817-2831

Mﬁw PR (I Freese Brving system

D CD (1:3) Co-evaporate

DnCD (1:3) Eneading

D: CD (1:3) Physical hviixture

FPure CD»
Pure Dirag

Figure (8) X-ray diffraction pattern of isotretinoi n HP-B-CD system.
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Figure (9): Dissolution profile of pure Isotretinoin and two formulation of surfactant enriched tables (F1
(physical mixture) & F2 (co-evaporate) at phosphatéuffer pH 7.4
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Figure (11): Dissolution profile of F13T and F14Tm phosphate buffer pH 7.4

I n-vitro dissolution test

The dissolution profile of two formulated surfadt@mriched tablets showed in Figure 9, where Fachvthe co-
evaporate formula showed an overall faster dismwluand higher extent of drug dissolved (84.78% .Z5)D
compare to F1 formula (70.36% * 1.69). The incortaplissolution of the drug confirmed the DSC, FHEIRI the
XRD results which showed the existence of somedtiug in the crystalline form, hence providing andmplete
dissolution for the drug.

Sink condition achieved in dissolution medium offactant enriched tablet, where the concentratibi$ldsS in
900ml dissolution medium was 0:2B0-3 M this concentration suppose to dissolve 248¢g0.81M of isotretinoin.
That indicates the availability of sink conditiagink condition is kept by replacing the amount witown by fresh
dissolution medium.

The dissolution profile of the binary system forarilof the drug with HB-CD was performed (Figure 10) and was
found that the rate and extend of drug releasee@sm as HPB-CD ratio increase. The drug dissolution from
physical mixture binary system formulae of the deugl HPB-CD could be of a lowest extent, but generally the
dissolution of the drug was increased if comparéith vaw drug, this enhancement in drug dissolugonld be
related to inclusion complexation that might haapened between the drug and cyclodextrin duriegodlition
test resulting in more drug dissolution also it mekate to the surfactant- like properties of HPB®@iich reduce
the interfacial tension between the water insolublgg particles and the dissolution medium, thuproving the
wettability and dissolution of the drug. [13]

The kneaded formulae shows slight increase in ig@ollition of isotretinoin but it is better thanygital mixture.
It is clear that as the technique elongate, the torhexposure between the drug and cyclodextria,sthiubility
becomes better.

The co-evaporate show more enhancement in theldlissoof isotretinoin compared to the physical tares and
the kneaded products (Figure 9). The freeze-drigstemis shows marked increase in isotretinoin disisol
compared with the other methods (Figurel10). Thiskethenhancement could be attributed mainly tofdheation
of complete inclusion complex of the drug with thelodextrin. Also could be related to the partisiee reduction
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to the molecular size when the carrier broughtdttgy into the dissolution medium, leading to fassdlution. Thus
this enhancement in the dissolution would probalyrove the biological performance of the drug.

CONCLUSION

Based on the results, it can be concluded thath I8itS and HPB-CD showed a beneficial effect on the
enhancement of isotretinoin solubility.

Thus, by aid of these polymers, isotretinoin carfdsenulated in form of tablets of acceptable medatanstrength
and enhanced dissolution properties.
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