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ABSTRACT

The main aim of the present study was to evaluaithrémycin and Chloroquine drug in combinationréggy used

in the treatment of Chloroquine resistant malaria lmcreasing the solubility and dissolution ratieAzithromycin
and Chloroquine phosphate by complexation tech@quengg-Cyclodextrins  with varying concentrations and
after selection of proper ratio with carries an extipt was made to develop and evaluate fast disgptablet of
Azithromycin Chloroquine phosphate using synthstiper disintegratesThe main objective of the present
investigation is to explore the possibility of iropmg low solubility and hence dissolution profilEast
dissolving drug delivery system of Azithromycin a@tloroquine phosphate with an aim of improving
dissolution profile, patient compliance better thpeutic efficacy, less side effect and reduce desagimen
with less toxicity for treatment for many acute afdonic diseaseEvaluation of solubility profile, the pre and
post compression parameters of the tablets, drudert, % drug release, drug content of all the folations were
with its range and the disintegration time 19-2¢.Skhe dissolution study shows that the formulationtainingf-
Cyclodextrins from Azithromycin FDT shows 81.58161 at the end of 45 min and Chloroquin phospkatavs
80.0 to 90.0% drug release at the end of 45 min.

Key words: Malaria, Fast dissolving tablet, Azithromycin, Chloroquirteopphate, Beta Cyclodextrins, Solubility.

INTRODUCTION

Now a day's efforts made by pharmaceutical commatoefocus on development of new pharmaceuticaag®s
form. For the most therapeutic agents used to m®dystemic effect, the oral routes still represbatpreferred
route of administration, owing to its several adages and high patient compliance compared to ra#rer routes.

Fast dissolving drug delivery systems have stagteding popularity and acceptance as new drug @gligystems,
because they are easy to administer and lead ter hitient compliance. Fast dissolving drug deliveystems
(FDDDS) are a new generation of formulations whiombine the advantages of both liquid and conveatitablet
formulations and at the same time, offer added rigges over both the traditional dosage forms. #igsblving
tablets are the solid dosage form, which disintegraapidly in the oral cavity without the needaafter. Not all fast
dissolving technologies actually dissolve; some deferent disintegration mechanisms such as higlels of
disintegrates or effervescent agents that causedabege form to disintegrate rapidly in the patgentouth within a
minute and can be gulped easily without the needatér. The bioavailability of some drugs may beréased due
to absorption of drugs in oral cavity and also tlu@re-gastric absorption of saliva containing dised drugs that
pass down into the stomatHi.
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Difficulties Associated with Existing Oral Dosage Brms !+

» Swallowing powder and liquids may become diffidnlpatients who may suffer from tremors.

» There may be gastrointestinal ulceration due tegglite to an esophagus, dysphasia and obstacles.

» Due to the swallowing of solid forms of tablets aapsules dosage forms may produce the difficultyaang
adult patients due to incomplete development ofaes system muscular systems.

» The liquid medicaments like, syrups and suspensstm®d in multidose bottles, uniformity of the lkatose is
difficult.

Advantages of Fdtd’ ™"

» Ease of administration to geriatric, pediatric, ta#ip disabled, and bed-ridden patients, who hatfecdity in
swallowing the tablet.

» Improved compliancéadded convenience.

» Adaptable and amenable to existing processing ankgging machinery.

» No water needed.

» Allow high drug loading.

» Provide new business opportunities in the form ridpct differentiation, patent-life extension, unégess, line
extension, and lifecycle management, and exclysofiproduct promotion.

The Need for Development of Fdt§**%

1. Patient factors: Fast dissolving dosage forms are suitable for thpageents (particularly pediatric and geriatric
patients) who are not able to swallow traditiomdll¢éts and capsules with an 8-0z glass of water.

» Patients who have difficulty in swallowing or cheggisolid dosage forms.

» Patients incompliance due to fear of choking.

» Very elderly patients of depression who may noable to swallow the solid dosage forms.

>

2. Effectiveness factor

» Dispersion in saliva in oral cavity causes pre4gastbsorption of drug which dissolves. Buccal, phgeal and
gastric regions are all areas of absorption for yndmgs. Any pre-gastric absorption avoids firsspdepatic
metabolism which increase the bioavailability.

3. Manufacturing and marketing factors

» As a drug nears the end of its patent life, itasmmon for pharmaceutical manufacturers to develgjven drug
entity in a new and improved dosage form. A newadesform allows a manufacturer to extend markeluskdty,
unique product differentiation, value-added prodire extension, and extend patent protection, evbffering its
patient population a more convenient dosage foris [Eads to increased revenue, while also targethtgrserved
and under-treated patient populations.

» FDDTs, as a novel dosage form, have several claistits to distinguish them from the more tradiibdosage
forms.

The purpose of this work was to prepare solid di&pa of Azithromycin and Chloroquine phosphatinttrease its
solubility and its oral bioavailability by solid shersion. For getting the rapid absorption and @date fast
dissolving tablets of Azithromycin and Chloroquipdosphate using Superdisintegrants. Solid disperbip
kneading method using Beta cyclodextrins.

MATERIALS AND METHODS
Azithromycin and Chloroquine phosphate obtainechfiResearch lab chem. Industry, Mumbai.

Beta cyclodextrins obtained Gangwal chemical Pytnited. Crosscamelose and Crosspovidone are obtaine
Research lab chem. Industry, Mumbai. Aerosol phafiiaand sucralose is obtained from Research lain.che
Industry, Mumbai.

Complexation processe§?

Various approaches of complexation with cyclodestias gained good acceptance in recent yearslustiy for

enhancing the solubility and dissolution rate obhp soluble drugs. Cyclodextrins (CDs) are cydbcus-shaped
molecules with a hydrophilic outer surface and pipitic central cavity which can accommodate a \grief
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lipophilic drugs. As a consequence of inclusiongess, many physicochemical properties such as ittub
dissolution rate, stability and bioavailability cdme favorably enhanced. Cyclodextrins are beingessingly
applied in various pharmaceutical formulationsenant years due to their approval by various régojagencies.
Cyclodextrins are produced from starch by meansrdfymatic conversion. The mechanism of complexation
processes were discussed as CDs can be regardgihdsers with hydrophilic outside and hydrophobiside. The
hydrophobic cavity forms an ideal space in whiconly water soluble molecules are to be protectedhfthe
surrounding atmosphere shelter their most hydrojghphrts or whole molecules. These hydrophobic moés
which can fit in the CD cavity are included inritthe presence of water. In aqueous solution ther @D cavity is
occupied by water molecules that are in an enegétiunfavoured state (Polar-a polar repulsiory are therefore,
readily replaced by an appropriate guest moledhlasis less polar than water and forms an inclusimmplex. The
degree of complexation with CD depends upon theedgions and lipophilicity of the guest moleculebe uest
molecule or as part of it must fit into the CD dgviFor many drugs-CD offers the most interesting cavity size. Its
dimensions are comparable to those of the sulatditphenyl groups. Such groups are often most hyigip parts
of drug and are therefore responsible for theirrgmubility in water. Hiding these groups in CDdlwnarkedly
increase their overall aqueous solubility. There arfew energetically favorable interactions thelph shift the
equilibrium towards complex formation.

» Displacement of polar water molecule from the apol/clodextrin cavity.

» The increase number of hydrogen bond formed adiiptaced water returns to the larger pool. A réidacof the
repulsive interaction between hydrophobic guestthecaqueous environment.

» An increase in hydrophobic interaction as the giresrts itself into the polar cyclodextrin cavity.

Table no 1: Formulation table

Ingredients F1 | F2| F3| F4| F5| F6
Azithromycin 250| 250 250 25 25p 250
Chloroquine phophate 150 150 150 1p0 150 150
beta cyclodextrin 25 50 79 100 100 150
Crosscarmalose sodit | 50 | 50 5C 5C
crosspovidon 50 6C
fenugreek
Mannitol 200| 200 200 100 10D 2doO
Aerosol pharma 200 20 2( 20 2D 20 20
sucralose 20 20 2( 1( 10 20

In Vitro Disintegration test:
The USP device to rest disintegration was six gtabgs that are “3 long, open at the top, and hghinst 10"
screen at the bottom end of the basket rack asgembl

One tablet is placed in each tube and the baskktisgpoisoned in 1 liter beaker of distilled waa137+ 2C, such
that the tablets remain below the surface of tipaidi on their upward movement and descend not ictbsa 2.5cm
from the bottom of the beaker.

In-vitro drug release studies:

In Vitro release studies of Azithromycin and Chiguine from different formulations were performead@aing to
USP XVIII apparatus I, paddle method. Paddle speasl maintained at 50 rpm and 900 mL of 0.1N HC wsed
as the dissolution medium. Samples (10 mL) werkecteld at predetermined time intervals ( 5, 10,3®and 45
min) and replaced with equal volume of fresh medifiltered through a 0.45m filter and analyzed with a UV—
Visible spectrophotometer at nm. Drug concentrati@s calculated from a standard calibration phat expressed
as cumulative % drug dissolved.

In vitro drug release studies details:

Apparatus used : USP XXIllI dissolution test appasaiDissolution medium : 0.1 N HCL, Dissolution rmed
volume : 900 ml, Temperature : 37 + 0.5°C, Speebasket paddle : 50 rpm, Sampling intervals : B,mbample
withdraw : 10 ml.
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RESULTS AND DISCUSSION

Table no 2: In-vitro dissolution study of Azithromycin

% Drug release

Time (min) F1 F2 F3 Fa F5 F6
0 0.0C | 0.0C | 0.0C | 0.0C | 0.0C | 0.0C
5 44.0C | 40.77 | 41.6% | 41.z | 26.2¢ | 30.2¢
10 712 | 71.64) 5870 59.64 51.92 56.56
15 74.23| 8394 6145 76.25 66.90 6839
30 78.05| 8538 73.11 8225 76.61 80,32
45 81.55| 9161 8214 9125 88.21 8932

Table no 3: In-vitro dissolution study of Chloroquine phophate

% Drug release

Time (min) g7 F2 F3 F4 F5 F6
0 0.00 | 000| 000 000 000 00p
5 476 | 40.77| 2689 2908 26.37 3244
10 62.23| 6522 4536 4965 5551 50131
15 76.3 | 8394 6627 6425 7182 6781
30 83.79] 89.32 7668 8553 7755 76025
45 87.7¢| 91 | 80 | 93 | 88 | 86

In present work, an attempt has been made to iseréteze solubility and dissolution rate of Azithrarimy and
Chloroquine phosphate by complexation techniquésgys Cyclodextrins with varying concentrations andeaft
selection of proper ratio with carries an attemmgtswnade to develop and evaluate fast dissolvintgttaif
Azithromycin Chloroquine phosphate using synthediger disintegrates. The standard calibration curek
Azithromycin: Calibration curve for the estimatiofi Azithromycin was constructed in 0.1 N HCI. at02dm the
method obeyed Beer’s Lambert law in the range d2@2¢/ml.

The standard calibration curves of Chloroquine phophate: Calibration curve for the estimation of Chloroogi
phosphate was constructed in Distilled water ad\DHCI at 254 nm the method obeyed Beer’s Lamlaertin the
range of 10 60pg/ml.

Precompressional Parameters Study
Flow properties. The bulk density obtained for all the formulasom the range of 0.52 to 0.58 (g/ml) and the
tapped density in the range of 0.55 to 0.61(g/ml).

The Angle of repose of the powder blend of allftrenulations was found in range of 28.03 to 29.41icl is in the
excellent or in the acceptable range means shathimgood flow ability necessary for proper flowpafwder blend
into the die cauvity.

The Carr’s index of the powder blend of all thenfiotations was found in the range of 1.18 to 10.1Wtich is
good, or in the acceptable range means showing gofadr flow ability for proper flow of powder biel.

The Hausner’s ratio was found to be in the raddiethese results indicated that, the powder migtpossess good
flow of powder blend into the die cavity and congsibility properties.

Angle of Repose of GranulesAll batches were evaluated for flow property. TWedue of bulk density, tapped
density of formulation F1 to F6 was in range. Tléue of hausners ratio of formulation F1 to F6 wathe range.
The value of Carr’'s index of formulation F1 to F&win the range. Which indicates the good flow prop the
values of Carr’s index and angle of repose indieatzllent flow properties.

Post-Compression Parameters StudyThe powder blend was compressed using 4 statiompression machine.
Tablets prepared by using mentioned formula haved to be good without any chipping, capping amkisg.
Various physical parameters like thickness, harsine@gight variation, friability, hardness, disintation time were
measured to evaluate tablets. All the formulatioase therefore thought to show the acceptable phlysarameters
of tablets. As per the pharmacopoeial requirenfentulation of oral disintegrating tablet exhibitdisintegration
in time F1 to F6 batches passes the disintegréitioe requirement. F6 batch exhibited the leashtiigration time
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i.e. 29 seconds and acceptable mouths feel. So faibove observation it is concluded that the optaiz
formulations (batch F6) contains hydroxyl propdostacyclodextrin is sufficient to mask the Azithnaim taste
with acceptable DT.

Hardness The hardness of the tablets prepared was detedniy Monsanto Hardness tester and found to benwith
the range of 2.7 kg/cm2 to 3.8 kg/cm2.

Friability test: The friability was found in all designed formutats in the range. to be well within the approved
range (<1%).

Weight variation test: The weight variation was found in all designednfalations in the range.and % deviation
were in a range. All the tablets passed weightatiamn test as the average percentage weight variatas within
7.5 % i.e. in the pharmacopoeia limits.

Thickness The mean thickness was (n=3) almost uniform lith& formulations and values ranged from 3.0 nam. t
3.69 mm. The standard deviation values indicatatiah the formulations were within the range.

In- vitro disintegration time : The in-vitro disintegration time was measuredhsy time taken to undergo complete
disintegration. Rapid disintegration within 3 miesitwas observed in all the formulations. The digjrdtion time of
all the formulations is checked & is found withiretrange of 30 sec. to 60 sec.

Wetting time: Wetting time is closely related to the inner stume of the tablet. The wetting time of tablets
prepared were found to be in the range of 20 tee?

Drug Content: In vitro drug release study was performed usir§PUI dissolution apparatus at 100rpm using
900ml of 0.1N HCI maintained at 37£0.50 C as thesdlution medium. From the data it is evident #mtthe
proportion of the super disintegrating agents anfrmulation of Batch No. F2 increases cumuéapercent drug
release in 45min. The drug content uniformity wasfqrmed for all the formulations. The average eahnd
standard deviations of all the formulations werkewated. The percentage drugs content of the tsllere found

to be between 99.12% to 99.99%.

IR Studies FTIR studies were carried out for detection afglF polymer interaction. In the present studylke
study of pure drug Azithromycin Chloroquine phogeharug with Beta-cyclodextrin and Crosscarmal®edium,
crosspovidone and mixture were carried out to stbdycompatibility between them.

UV-Visible spectrophotometric study:

UV-Visible spectrophotometric Azithromycin

A max determination:-The UV spectrum of Azithromycin in 0. N HCI scanniadthe range of 400-200 nm. The
spectrum indicated that the obseniadax of azitromycin was 240 nm which is matched with noh@copoeial
value.

UV-Visible spectrophotometric Chloroquine phosphag

A max determination:-The UV spectrum of Chloroquine phosphate0. N HCI scanned in the range of 400-200
nm. The spectrum indicated that the obseiM@dx of Chloroquine phosphate was 254 nm which is mataki¢h
pharmacopoeial value.

Preparation of standard calibration curve of Azithromycin:-
Azithromycin showed maximum absorption at wavelangd0 nm in 0.1 N HCI. Standard curve was plottgd b
taking absorption of diluted stock solutions (2648,10,12:g/ml) at wavelength 240 nm.

Preparation of standard calibration curve of Chloroquine phophate:-

Azithromycin showed maximum absorption at wavelang®4 nm in 0.1 N HCI. Standard curve was plottgd b
taking absorption of diluted stock solutions (2648,10,12:g/ml) at wavelength 240 nm.
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Precompression parameter study:

Table no 4: Precompression parameter study

Formulation Angle of Bulk density Taped density Hausner ratio Compressibility

code repose (wt/ml) (wt/ml) (%) index(%)
F1 29.29+1.25 0.53+0.02 0.55+0.01 1.030.04 3.6230.
F2 28.29+0.89 0.55+0.02 0.56+0.02 1.08+0.06 1.5730.
F3 28.22+0.49 0.52+0.03 0.59+0.03 1.1340.07 1.1460.
F4 29.41+0.51 0.56+0.02 0.60+0.04 1.07+0.06 6.6630.
F5 28.39+1.2! 0.53+0.0: 0.59+0.0: 1.11+0.0- 10.16+0.41
F6 29.34+1.1; 0.52+0.0: 0.61+0.0: 1.1740.0: 4.75+0.2

Table no 5: Precompression parameter study

. Hardness Friabili Weight variation | Thickness
Formulation code (ka/cn?) (%) ty 9 (mg) (mm)

F1 2.8+0.121| 0.112+0.025 715+0.220 3.20+0.121
F2 3.1+0.121| 0.185+0.094 740+0.331 3.00+0.134
F3 2.9+0.15. | 0.123+0.04 765+0.23; 3.20+0.16
F4 3.0£0.11 | 0.254+0.11 680+0.23! 3.25+0.11;
F5 2.740.095| 0.263+0.065 690+0.165 3.30+0.112
F6 2.9+0.135| 0.126+0.056 840+0.230 3.35+0.023

The values represents meantSD, n = 3
Post compression parameter study

Table no 6: Post compression parameter study

Formulation code | Water absorption ratio (%) | AverageWetting time (sec) | Disintegration time (sec)
F1 75.12+0.124 32+1.25 19+0.122
F2 76.12+0.236 21+1.56 20+0.123
F3 77.36+0.321 20+1.15 22+0.214
F4 74.36+0.123 36+2.03 23+0.321
F5 77.25+0.098 21+1.86 25+0.126
F6 76.65+0.235 37+1.19 29+0.236

The values represents mean+SD, n =3

Table no 7: In-vitro dissolution study Azithromycin of batches F1-F6.

% Drug release

Time (min) g7 F2 F3 F4 F5 F6
0 0.00 | 000| 000 000 000 00p
5 44.00| 40.77] 4165 412 2622 3006
10 712 | 71.64 5870 5964 5192 5656
15 7423 8394 6145 7625 6690 68139
30 7805 8538 7311 8225 7661 80132
45 8155 9161 8214 9105 8821 8932

Table no 8: In-vitro dissolution study Chloroquine phophate of batches F1-F6

% Drug release

Time (min)

FL | F2 | F3 | F4 | F5] F6

0 000 | 000 000 00d 000 o0.0p
5 47.6 | 40.77] 2689 29.98 2637 3244
10 6223 6522 4536 4965 5551 5031
15 763 | 83.94 66.2] 6426 7182 67p1
30 83.79| 89.32 76.68 8553 7755 76[25
45 8778 91 | 80| 93| 89| 86

Pelagia Research Library



Pentewar R. Set al

Der Pharmacia Sinica, 2015, 6(12):1-12

Table no 9: Kinetic Order of drug release profileAzithromycin

Formulation Zero order | First order | Higuchi's
(R (R R

F1 0.5332 0.9553 0.9238
F2 0.6971 0.8182 0.8549
F3 0.686: 0.891¢ 0.921:

F4 0.6971 0.9553 0.9238
F5 0.7889 0.9636 0.9533
F6 0.7637 0.9636 0.9525

Table no 10: Kinetic order drug release profile chbrogquine phosphate

Formulation Zero order | First order | Higuchi's
(R) (R) (R)
F1 0.6331 0.8661 0.8905
F2 0.6342 0.831 0.88
F3 0.7575 0.8839 0.9368
F4 0.8387 0.9953 0.9806
F5 0.7475 0.9299 0.928
F6 0.7691 0.9439 0.9558
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Figure No. 1: FTIR Spectra of Azithromycin

Pelagia Research Library



Pentewar R. Set al Der Pharmacia Sinica, 2015, 6(12):1-12

402
1m--—'-4..-..\\
i L :
\V'Jf""‘—n_r"_"\\_
94
= i
90 'W
o0 |
g = i {0
- !
82-
804
|
76
Ta- ]|
72
7O, :
Siboo 3500 3000 2500 i 2000 1500 1000 650
cIm-
Mame DESC(IDUOH
Figure No. 2: FTIR Spectra of Chloroquine phosphate
Y = S LSS
| V]
SN Y -
r-mul | | & \
| B
| Wi
| “ [ Y1l i "w
f— | | | |
‘) il Y | \‘ -
| \ \‘ ‘f A \ J
| {7 ‘(‘ \ E
. il, "" ‘]n ' MA \ \v'
RN i )
\ k1 3 T
E BN Vo
- |
| YL/ |
| < Al |
: B f
.z-:u:%.c?,q;}'—‘— =608 09.@ 1568 h 4209.9
Pa mbe
Figure No. 3: FTIR Spectra ofp- Cyclodextrin
103,
100
as.
20/ 4378 52em-1
%_‘;
k a5 1812 1G::;a_ - \
80 1187 9Hhcm-1 880 03cm-1
75
" aas 3sem-1
TO
Q4:"0('_!0 3500 3000 2500 2000 1500 1000 650
cm-1
Name Description

Figure No. 4: FTIR Spectra of Azithromycin and Chlaoquine phosphate
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Figure No. 11:-In-vitro dissolution study Chloroquine phophate of batches F5 to F6
CONCLUSION

At the end, from the experiments carried out ansults obtained, it can be concluded that the deeslo
formulations achieved the objective of the investiign. The data obtained from the study of “Forrtiata of
Azithromycin and Chloroquine Phosphate FDT by echantheir Solubility using cyclodextrins compleitcan be
concluded that FTIR, % drug content, % drug redriability , weight variation test of all thermulations were
within its range and the disintegration time wamfr19-29 Sec. The dissolution study shows thafdhaulation
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containingB-Cyclodextrins from Azithromycin FDT shows 81.55%4.61 at the end of 45 min and Chloroquin
phosphate shows 80.0 to 90.0% drug release anthef 45 min.

The study conclusively demonstrated Azithromycind aBhloroquine using beta cyclodextrin comlex and
superdisintegrants with varying concentrations sbwapid disintegration and dissolution of FDT. Rap
disintegration of tablets formulated in this invgation may possibly help in administration of éitdrugs in a more
palatable form without water. Thus, the “patiemefidly dosage form” of bitter drugs, especially feediatric,
geriatric, bedridden, and non-cooperative paties#n,be successfully formulated using this techmolo
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