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Abstract

Danazol is a weaindrogenicsteroidtakingby mouthand t 6 s pr acti calThig i nsol
study wasaccomplishedo prepare danazolanosuspensidoy nanoprecipitation nteod at a
diverse(polymer to drugyatio 0of0.5:1, 1:1, 2:1 and 3:lutilizing Hydroxypropyl methylcellulose
(HPMC)-A4C, HPMGESO0 andPolyvinylpyrrolidone PVP)K-15 as stabilizers. The particle
size of theorganizedormulas was in the nargizedand thefinestformula was=12at apolymer
to drug ratioof 0.51 which gave théttlest particle sizeof ( 33nm). The investigations of driig
stabilizercompatibility werestudied byFourier transform infrared (FTIRpectroscopwand
Differential scanningalaimetry (DSQ), crystalline state by XRsize,andfigure/ shapeof
nanoparticles b¥rield Emission Scanning Electron Microscopy (FESEMY the results
revealedhat there was no interaction between the danazol and stahitideheravas thepartial
translationof danazolfrom crystalline to an amorphous stafieheloading efficiency was (91.2%
+ 0.4) in the (F12 Thesimple capsule wasetof F12and the filler was lactosand the in vitro
dissolution study waaccompanied¢onsuming).1N HCI (pH 1.2)with 2% wi/v Brij-35,
phosphate buffer solution (pH 6.8) with 2% w/v B3§ asdissolution media. 100% of the
danazol was released from the nanopatrticle capsule in both dissolutionaitieiti&80 minutes,
Whereas the raw and physical blend capsules@astrols were nearly complete in 120 minutes.
In conclusion nangrecipitation method is an eagffectivemethod tomakedanazol
nanoparticlesvith amore rapidlyin vitro dissolution rate than raw drug and its physiadture
with stabilizer.

Keywords Danazol; solvent/antisolvent precipitation; polymers; Polyvinyl pyrrolidone;
nanoparticles; Characterizaion; dissolution rate; release.
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Introduction

The poor solubility of many new chemical entities has become the main challenge in the drug
development practicddrugs with this property are hard to formulate by conventional methods
and frequently displayed poor bioavailability. The enhancement of drug solubility can be
achieved by maodifications such as the formation of thergstals®, prodrug @, or sold
dispersion® etc. Micronization of the drugs rises their rate of dissolution and absorption by
increasing their surfacarea,but micronization hadailed to increase saturation solubility and
bioavailability of the compounds with velyw aqueoussolubility; For that reason, the additional
step of reducing the particle size to the nanometer size range wasimatie development of
danazolhanosuspensions isugefulapproach tancreasebioavailability of ( poorly watersoluble
drugy , and can beconditioned reformulate current drugs for improving bioavailability®).
Nanoparticles can be wellefined as the colloidal particles possessing a size ranging from 10 to
1000 nm ©). Danazolis a gonadotropin inhibitomostly usedn therapyof endometrisis and
hereditary angioneurotic edema, in addition to earlier use as a contra€egtii®17 a -Pregna
2,4-dien20-yno[2,3-d] isoxazotl7b-ol, with the molecular weight (M.wt) is (337.5); Log P
(octanol/water), is 4.21.The chemical structure ofagdahgiven in ( Figure 1).Have melting point
(m.p) of 224.4 226.8° C with decompositiolt is practically insoluble invater,freely soluble

in chloroform, soluble imcetone sparingly soluble in ethan®¥. Danazol imeutral drugand the
subclassitationof BCS Class I, c: for neutral drugs with No pKa oK@ < 0 or ~ >8)(9)- It is
absorbed from small and large intestines independent of pH of the environment®h GWing

to its poor aqueous solubility, the absolute bioavailabilitylafazé reportedby Sunesenand
colleagues, "the absolute bioavailability was 11 + 5.2% when danazol was administered in the
fasted state with 200 ml watef'®
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Fig.1 Chemical structure of Danazdf

The aim of present studyg to the formulation oflanazol nanoparticlas a capsule dosafmm
in order to improve itsn vitro dissolution rate and show how the application of deent/antt

solvent techniquéor hydrophobiarug is easy and effective.

Materials and method

Materials

Danazol (99 % pure) was purchased from Micro Ordgohem,India. Hydroxypropyl
methylcellulose (HPMC)grades: HPMEA4C and HPMGES0 was purchased from Gromax
chemical, USA. Poly vinyl pyrrolidone H5( PVP K-15 )was provided by Lupi.Medico, India.
Hydrochloric acid from BDH Laboratory Co and Potassiurhytirogen orthophosphate from Sd
Fine-chem.All other chemicals and solvents were of analytical reagent grade, and distilled water
also was used in this study.

Methods
Preparation of danazolnanoparticles

The danazol nanoparticles formulas as shown in Table (1) were prdparehoprecipitation

using amodified methodof solvent / antsolvent precipitation techniqué!?. Solutions of
different concentrations of drugf 6.66 10 and 20mg/mL in acete were prepare@nd 5nL of

each solution was inoculated at 1mL/minute by means of syringe situated with needle directly
into 50mL watercontaining a stabilizer with constant stirring 500rpm on magnetic stirrer at 10
C. The polymer of HPM&\4C, HPMGES0 and PVP K15 used as a stabilizer. The ratios of
polymer to the drug used to prepare the nanoparticles were 0.5:1, 1:1,2:1amtedinished
products were freezéried and preserved in tightly closed containers for characterization and
additional expemental works.

Particle size and poly dispersity index measurement

The particle size of freshly prepared nanosuspensions was measured by "ABT9000 Nano Laser
Particle Size Analyzer" (Angstrom, USA). Particle size distribution curves were originated.
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Additionally, the average patrticle size, "polydispersity index " (PDI), and the specific surface area
(SSA) fa each formula were documentégl.
Different formulation variables affecting the properties of prepared of composition shown in
table 1. The coposition and variable conditions of preparation nanoparticles were studied by

utilizing the prepared different fifteenrfmulas are listed in table (1).

Formula Polymer Polymer:Drug | Solvent:Antisolvent | Drug
No. Type ratio (SAS)ratio concentration
(Acetone :Water) mg/mlL
Fl HPMC-A4C | 1:1 1:10 10
F2 HPMC-E50 1:1 1:10 10
F3 PVP-K15 1:1 1:10 10
F4 HPMC-A4C | 0.5:1 1:20 20
F5 HPMC-A4C | 1:1 1:20 20
Fo HPMC-A4C | 2:1 1:20 10
E7 HPMC-A4C | 3:1 1:20 0.00
F8 HPMC-E50 | 0.5:1 1:20 20
F9 HPMC-E50 1:1 1:20 20
F10 HPMC-E30 | 2:1 1:20 10
F1l1 HPMC-E50 | 3:1 1:20 0.00
F12 PVP-K15 0.5:1 1:20 20
F13 PVP-K15 1:1 1:20 20
Fl14 PVP-K15 2:1 1:20 10
F15 PVP-K15 31 1:20 0.00

Table (1): Composition of danazol formulas

Characterization of lyophilizeddanazolnanoparticles

Determination of drug content andEntrapment efficiency

A modified method of Ese n dy 0 §4 was used in the determination of actual danazol
content. Danazol content in dried powder was measured by dispersing 5mglyaipthiézed
powder in 10mL of ethanol. The dispersion was sonicated in a sonicator for 15min. Then the
mixture was centrifuged at ~15,000rpm for 30min to remove insoluble components and the
amount of danazol in the supernatant was deterngpedtrophotonter i ¢ arhak f28Bnm. o
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With the aid of a calibration curve of known concentrations of danazol in the same sdhent
loading efficiency of nanoparticles was obtained from the theoretical and actual drug contents.
The percent entrapment efficiency weadculated the following equatict?) :

Entrapment Efficiency%= Amount of drug actually present / Theoretical drug content expected x
100

The selected formula that being dried was weighed, which represented the actual weight of
nanoparticles gained andet initial material polymer and drug) announced into the formula
denoted the theoretical weight of nanoparticles. The percent yield was calculated using the
following equatior*9) ;

%Yield = (weightof nanoparticlegained)/ (Theoretical weight of nanopeles) x100

Flowability study of the lyophilized nanoparticles powder

The "angleof reposehas beemetermined fothe lyophilized powdetto note the flowing characters
of the powder Flow properties and the corresponding angle of reposesharenin the table (7).
Fixed funnel methotias beemised in which the powdéras been carefullijfled into the glass funnel
positioned ovear lying flat surface,dentified basediameterhas beersymbolized agD), up to the
coneshapedAdjusted the height of thieinnel at (4m) from the topmost of powder heap with a view
to diminishing the manipulate of thelropping powderon the cone edge. The tan of thegle of
repose( dhas beerstimated afteevaluating the heighH) of "the cone of the powder", consuming
the equatior!”:

Tand = H/ (0.5xD)
Nanoparticles surface morphology studyoy FESEM

The size and morphology of danazol nanoparticle were recognized using-8BMFEZeiss
Supra 55VP) at an accelerating voltage of 1 kV. For each sample was positianedrbon tape
and was aidried for 24 hrg!®),

Powder xray diffraction (XRD)

X-rays diffraction patterns 'diffractograms" was used to verify whether the prepared materials are
crystalline or amorphous. The study was established by p {BBID, Shimdzu, Japan) at
continuous s c a5 CuK mdiaionaageridted=at 35 mA current and 40 kV

the operational voltageorrespondingl{*9.
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Fourier transform infrared (FT -IR) spectroscopy

Fourier transform infrared speciwtheraw danaal, physicalblend, PVPK-15 and

lyophilized powder of the chosen formula F12was achieved by grinding the powder with
potassium bromide (KB@ndexamined using IRrestige21 spectrometer (Shimadzu, Japan
obtainedwithin the rangdrom 4000 to 40@&m® 9, The finalFT-l R s pectr ads wer e
on a FTFIR spectroscopy was achieved and reviewed for evidence of any interactions between

the drug and stabilizer.

Differential scanning calorimetry (DSC)

This analysis was manipulated to determine the matibility or interaction between the drug and
excipients and also manipulated to assess the crystalline state of the drug. Thermal analysis
manipulating DSC was taken place individually on lyophilized nanopatrticles, raw danazel, PVP
K15 andthe physicalmixture. Exactlyweighed samples of 5mg were transferred into aluminum
pans and sealed. Samples were tracked at a heatingfra@® C mirr*fand scanned in the
temperature range of &D0°C@Y),

In vitro dissolution study of danazol

The in vitro dissolutin study  was done using USP dissolution

test apparatu (paddleassembly). The dissolution was performed

on capsule filled with F1ih comparison wittcapsules have containeaw danazol (100mg) and

a physical blend¢apsulesof PVR-K15: danazol at ratief (0.5:1) in 900 mL of 0.1N HCI (pH

1.2) and phosphate buffer solution (pH 6.8) as dissolution media (containing 2% w26Bf7

which preheated and maintained at 37 + 0.5° C and paddle were rotated at a speed of 75
rpm/min.

Samples of 5mL were witlrawn periodically at regular intervals of 3, 5, 10, 20, 30, 40, 50, 60,
70, 80, 90, 100, 110 and 120 minutes. Each samagereplacedvith fresh dissolution medium
to preserve a constant volume afterward for each samfiamples were filtered through
0.2e¢gm membrane filter and suitably diluted on
286 nm wavelengt®®. This expemnent was repeated in triplicate.
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Statistical analysis

The outcomes of the experiments have been conducted at an avdrggeates + standard
deviation.Thedissolutions have been analyzed for similarity using f1 and f2 analysis

Results

Evaluations of prepared danazolnanoparticle

Analysis of particle size, polydispersity index, and surface areaf prepared danazol
nanoparticles

The outcomes of particleize, polydispersityndex and specific surface area of the prepared
danazol nanoparticles were shown in the taBJeThe particle sizes of freshly prepared formulas
were determined by "ABT_9000 patrticle size analyPetydispersity index is a term to state the
particle size distribution of nanoparticles. PDI is an index of width or spread or variation inside
the particle size distribution and offers an indication of the-kemngp stability of nanosuspension.

The monodperse sample has a low PDI value, but higher value designates a wider particle
dimension distribution of the systerihe typical range of PDI standards >0.7 for very
polydisperse0.080.7 for mid-domain polydispersity, 0.06.08 for nearly monodispee and <

0.05 for typical monodisperse?f. The specific surface area (SSA) of the particles is "the
summati on of the areas of the exposed surface
proportional with a particle siZé.

As shown inthe table 2), all the prepared danazol nanoparticles formulas showed particle size
variation from 33 nm to 595 nnPDI variation from 0.004 to 0.328, that representing an
acceptable uniformity level and adequate homogeneity for most of thermelsformulas
showed a specific surface area variation from lowest SSA equal 3/§®amF16 hasan average
particle size 595 nm in comparison with highest 3847.10m?%g of the smallest particle size

for F12 has an average particle size 33nm.
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Table (2): Particle Size data of prepareddanazol nanopatrticles

Formula PolymerType Particle size Surface area Poly
No. nm m"2/g dispersity
PDI
Fl HPMC-A4C | 375 1.50 0.004
F2 HPMC-E50 334 0.20 0.009
F3 PVP-KI15 188 10.80 0.010
F4 HPMC-A4C | 149 14.71 0.262
F5 HPMC-A4C | I88 11.12 0.075
F6 HPMC-A4C | 334 6.36 0.009
F7 HPMC-A4C | 530.5 427 0.019
F8 HPMC-E50 94.3 23.51 0.083
F9 HPMC-E50 118 19.006 0.136
F10 HPMC-E50 211 10.04 0.132
F11 HPMC-E50 298 7.26 0.007
F12 PVP-KI15 i3 67.10 0.203
F13 PVP-KI15 59.5 37.38 0.030
Fl4 PVP-KI15 84.05 24.53 0.302
F15 PVP-KI15 10535 21.98 0.008
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Determination of drug content in nanoparticles powdey percent yield and loading
efficiency

The results showed that 5mg of Iyophilized nanoparticles powder of
F12 contained 3.83+0.001mg of danazolThe percent yield of the recovered quantity for
processed nanoparticles was determined after Freedeying process. In Figure (13),
photographic images for lyophilized powder of (F12) danazol nanoparticle and danazol
nanosuspensionThe percent yield of danazol was 82 1632, maybe characterized as
satisfactory. The loading efficiency of the drug in the prepared nanoparticle was found to be
91.2% + 0.463

Figure (2). Photographic images(A)for lyophilized powder of (F12) danazol nanoparticle
and (B) danazol nanosuspension.

Flowability of the prepared nanoparticles

The angle of repose was measured for raw danazol and the selected nanopatrticles formula of F12

in order to observe theflowpoper t i es of the powder. The angl ¢
internal cohesion of the particl&®. The angle of repose for raw danazol was 38.6 + (WO@e

for nanoparticles was 24.56 +0.94°

Nanoparticles surface morphology studyy FESEM

The size and shape of the nanoparticles were characterized by a field emission scanning electron
microscope (Zeiss Supra 55VP). The images of the FE&ENMferent magnification power for

raw danazol as shown in figuf®), at whichit can be seen that bkumicronized danazol

consisted of crystalline plates with smooth surfaces and fractured edges with sizes randed from

t o 20 e m @D Mmhe imagesgyfdr hanoparticles were obtained for the selected formulas (F12)
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at different magnification power as shown in figuéednd indicate submicron sized particles
likely <<(100nm) in diameter.

e -
Mag = 8.75 K

Signal A — SEZ

1 grem— rMag — Z0.96 < X<

SUPRA SSWVP-a4s-0O6S Signal A — SEZ2

Figure (4): Field Emission Scanning Electron MicroscOp&SEM) of nanoparticles

X Tray powder diffraction analysis

The recorded characteiistiffraction peaks of raw danazol were at 15.8, 17.2 and 1€)0 (2
degrees X i ray powder diffractiorspectrumindicated that bulk micronized danazol was in the
crystalline form @8 as shown in Figure5]. Figure @) representing XRD diffractogram of
lyophilized nanoparticleOn the other handhe XRD patterns fothe corresponding physical
mixtures have beeshowen inFigure (7).
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Figure(5): X-ray powdemdiffraction (XRPD )spectrum of ravdanazol
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Figure @): X-ray powder diffraction (XRPD) spectrunof nanoparticles
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Figure(7): X-ray powder diffraction ( XRPD) spectrum of physical mixture &P-K15 andraw

danazol

Fourier Transform Infrared Spectroscopy (FT-IR)

The obtained FAIR spectrum of raw danazol powder is showrfigure 8). The FFIR spectra

of raw danazol powder showcharacteristic peak of-B stretching at the 17position at 3534.
cm1 @), C=CH stretch at2099.0 crit, C=N stretch of isooxazolering at 1631.78 crrt @0,

The FTIR spectrum of the polymer was &akfor the prepared danazol nanopatrticles of selected
formula (F12) and the physical mixtu(@VP-K15: danazol) and PVR15 as represented in
figures ©-12).
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Figure @): Fourier Transform Infrared Spectroscdpy-IR) spectum of rawdanazol

79



Kerbala journal of pharmacy and pharmaceutical science 05/05/2021 ws T HIOF

amH4
BsHiMaDzZU
1
125 I
%T | ‘
100 o
- - \ ]
S i X x /|
o] e 3 el
‘ \ b f \V\ Il
|\ Va4 .
B
* \ B L 14
¥ i 2 ‘
\ 2% 41 s [
4 £ 1A% |
= iy |
ix 3§53 '3
iz , e
a= §
 ESESIPT. i, T T el e R e e = e e ! |
3200 2800 2400 2000 1800 1600 1400 1200 1000 800 P
pvpk 15

Figure Q): Fourier Transform Infrared Spectroscqpif-IR )spectrum of PVK15

EsHIMaDZU
100 —|
%T
80 —|
1}
i [ == |
60 —| 5
= 8 L'ﬁ J:
2 ¥
40 < é
1 Il TP
g g3
20
o=
A e AL A A A B B g o
2400 2000 1800 1600 1400 1200 1000 800 600 5
‘'em

Figure (10): Fourier Transform Infrared Spectroscépy-IR) spectrum of physical mixture of
PVP-K15:raw danazol

80



Kerbala journal of pharmacy and pharmaceutical science 05/05/2021 ws IXT HBIOF am 4

B sHiMaDzZU

90 | |

wEB

85

75085~ &

84289

2037

80|

76 —|
70—

65

T v T - ' I T ' ' D 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
3

Figure (L1): Fourier Transform Infrared Spectroscqpyf-IR) spectrum ohanoparticle$s12

Differential scanning calorimetry (DSC)

The raw danazol showed clear and sharp characteristic endothermic peak &roneking
point (229.48T), such peak indicates that danazol in the crystalline and pure state as this result
close to the that reported at 228.6%% The diffractogram of raw danazol was shown in figure
(12). While PVRK15 showed broad glass tramsit (Tg) peak at 120.73° C as in figuiEs). In
physical mixture as in figurelq), the intensity of danazol peak was reduced and slightly shifted
the peak of PVHK15 at 94.62° C.

Figure (12 ): Differential scanning calorimetrfp SC) spectrunof rawdanazol
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Figure (14): Differential scanning calorimetfpSC) spectrunof physical mixture oPVP-

K15:raw danazol
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Figure (L5): Differential scanning calorimetrDSC) spectrunof danazohanoparilesF12

In-vitro dissolution study of canazolnanoparticles from capsule dosage form

The release profiles of danazol from capsules contaiding nanoparticles of F12, Physical
mixture of PVR-K15: Danazoht ratio of 0.51 andthe raw danazol were tested separately in each
medium of 0.1N HCI of pH 1.2 with 2%w/v Bf§5 and phosphate buffer solution of pH8 with

2% wl/v Brij-35 as shown in §ures (6) and (L7); respectively.

=
)
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2
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o —l—nanoparticle
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Figure (6): Theln-vitro release of the radanazaol F12, physical mixture of PVIK15:raw
danazol0.51) in 0.1N HCI of pH 1.2 with 2% Bri5at75rpm and 37° C ( n=3).
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Figure (L7): Theln-vitro release of the ralanazal F12, physical mixture of PVR15: raw
danazol Q.5:1) in phosphate buffer of p&8 with2% Brij-35 at75 rpm and 37° @n=3).

Discussion

The loading efficiency of the drug in the prepanashoparticle was found to be 91.2% + 0.463,
thus indicating minimal loss of drug during efficient nanoparticles processing with slight batch
to batch variability. It appeared that the high yield and loading efficiency of the drug indicate
that the technigeiapplied in the construction of nanoparticles was appropriate and reliable,
moreover these results are in agreement with that obtained®gEl d y 6 s gr oup on
of budesonide nanoparticléd. The angle of repose for raw danazol was 38.6 +°0a@tch
indicated fair flow property. While for nanoparticles was 24.56 +0.94°, that revealed that the
selected formula had excellent flowability. So, it confirms efficient filling into capsules during
the manufacturing procedure.

XRD indicated that bulk mronized danazol was in the crystalline fdfthas shown in Figure

(5). The Xray powder diffraction (XRD) patterns proved that the crystalline habit of
lyophilized (F12) powder was not totally converted into an amorphous form. Figure (6)
representing RD diffractogram of lyophilized nanoparticle that showed less intensity of the
diffraction peak when compared to that of the raw drug. This crystallinity reduction would lead
to a greater surface disorder, as a result, give higher saturated solubilityystatiine matters

and therefore enhanced dissolution ré&@sThe reduced peak intensity confirmed that the
particle size wamarked smaller after the precipitation pro€&s<©n the other hand, the XRD

patterns for the corresponding physical miggihave been produced similar physical

84



Kerbala journal of pharmacy and pharmaceutical science 05/05/2021 ws IXT HBIOF am 4

characteristics to that of bulk danazol that the peaks of danazol crystals could be still detectable
in mixture as the danazol content has been relatively more or PVP has little influence on
physical state of drudsigure (7) representing XRD diffractograshphysical mixture. Danazol

is hydrophobic and has a high propensity to crystallize. Even if produced as amorphous
particles, it usually crystallizes during stord$§e.To overcome recrystallization, large

quantties of crystallizatiorinhibiting polymers must be add&8 . The lower polymer to drug

ratio of 0.5:1 was selected as gave lowermost particle size while PVP in small quantity may be
not sufficient enough to convert danazol from crystalline into asrpinous state completely

and part of it converted into an amorphous foith.(FT-IR) datafrom (figure 8 )indicate the

purity of the drug. The results exposesirepresented in figures{2).the presence of all main
peaks of drug which indicates thhete is no significant interaction between drug polg¢gmer;

So, we ruled out any incompatibility during the preparation of nanopatrticles

From DSC profiles, changes in crystallinity were small, A decrease was seen in the melting
temperature oflanazol nanoparticles (figure 15) in comparison to the raw material. Although

the melting point decreased by approximately 9°C (from 229.48 to 220.47°C) for danazol, it
was assumed to be mostly inpuenced by the inc
form nanoparticles. Consequently, it was believed that the crystalline nature of danazol
nanoparticle would not i n@uTheonlgredoatianin absor pt i
crystalline nature of drug was detected but the drug was partially tnaasfe amorphous as

already established from-pay diffraction.In both dissolution media, the rate of release of

danazol from a capsule containing F12 was the fastest one.

Within 30 minutes, the released from the F12 capsule was 100% in comparisarravith

capsule that released 51.53% in 0.1N HCI and 63.75% in phosphate buffer solution; While the
physical mixture showed 57.3 % and 71% at the same time. In addition, 100% of danazol was
released from a raw and physical mixture containing capsules 2@emtl 100 min in

phosphate buffer solution, whilst 140 min is required in 0.1N HCI from both of them. Also, it

is noticed that there is a slightly higher release of drug from physical blend than that from the
raw. This indicates that the solubilizindiefency of PVRK15.

A comparison between the dissolution profiles of danazol from different samples was made
usingflandf2. According to the food and drug admini
than 15 (015) andf2 values greater than 50 {80 mean similarity of the release profilé®.
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From this analysis, it was observed that the release profiles of danazol from nanoparticles when
compared with the raw drug were not similar, in addition, they were similar from a raw and
physical mixture coraining capsules. So that, we can conclude that the danazol nanoparticles
showed significant advantage and beitteritro release profile than that the raw drug or

physical blend with a stabilizer which might be due to a reduction in drug crystallite size
increase the wettability and enlargement of surface area. This suggested that the danazol
capsules incorporating drug nanoparticles ensures a high prospective for oral dosage and can

boost the bioavailability of the drug in which the dissolution actiuityts bioavailability.

Conclusions

Based on outcomes attained from the study one can contilatiehe achievability of the
antisolvertprecipitation method is an easy, efficient method to prepare danazol nanoparticles
successfully using different tgg of stabilizerat polymer: drugatios of0.5:1, 1:1, 2:1 and 3:1.

High concentration of drug in solvent solution leads to the maximum reduction in particle size
resulted. All the studied polymers (PVP and HPMC) are suitable to stabilize danazol
nanopaticles and prevent particles growth. The selected formula of F12, containind P5%/Rs
stabilizer showed faster in vitro dissolution rate than raw drug and its physical blend with
stabilizer.

Future Work
A clinical study is crucial to evaluate the irveibioavailability ofdanazol capsuleacorporating
drug nanopatrticles thahow invitroi in vivo correlation and to settle the effectiveness.
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