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ABSTRACT

The aim and objectives of the present study watetelop a pharmaceutically equivalent, stable, cost
effective and quality improved formulation of Amtwbpellets to present it in the form of capsules
(Modified release capsules). To achieve this gaalous prototype formulation trails were taken and
evaluated with respect to the various quality cohsuch as dissolution, assay, acid resistance and
moisture content. The active pharmaceutical inggatiAmbroxol was subjected to preformulation study,
and the results obtained with selected excipiehtsved good compatibility with Ambroxol. Ambroxol
coated pellets were formulated by using commescilhilable pellets and Ambroxol coated pelletsever
filled by capsule filling machine. The stability the capsules and pellet was determined by conmucti
“Accelerated stability testing” in 40°C + 2°C / 75% 5%RH, 30°C + 2 °C/ 65% + 5% RH and
2542°C/60+5% RH conditions for 1 month. Finally,teaf the duration, the product was analyzed for
content and dissolution study. By the stability&s, the formulated Ambroxol modified release abgss
and pellets proved to be stable throughout thequenf the storage. The Ambroxol modified release
pellets were loaded in size 4 capsules. It shovae gesults in formulation of stable dosage. Medifi
release pellets have minimum volume in size, greatdace area and more surface of disintegration
time for pellets in capsules. Small volumes ofeplenter into the systemic circulation very fast.
Moreover no accumulation of drug in the body occurs

Key words: Modified release capsules, Ambroxil.

INTRODUCTION

Conventional drug products like tablets and capgssale formulated to release the active drug
immediately to obtain rapid and complete systenfisogption of the drug. The conventional
dosage form maintains the constant plasma drugecdration for the long period of time by
administering in a particular dose and at particfiequency.

The terms sustained release, time release, pro&egse or extended release are used to identify
drug delivery systems that are designed to aché&epeolonged therapeutic blood or tissue
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levels of the drug by continuous release for atereded period of time after administration of a
single dose.

Extended release dosage forms release drug slgsalythat plasma concentrations are
maintained at a therapeutic level for a prolongesttiod of time (usuallyl2 hrs). Extended drug
action can be achieved at a predetermined rate dgtaning a relative constant drug level in

the body with concomitant minimization of undebleside effects that are associated with a
saw tooth kinetic pattern of conventional releds€]

The aim and objectives of the present study waet@lop a pharmaceutically equivalent, stable,
cost effective and quality improved formulationArhbroxol pellets to present it in the form of
capsules (Modified release capsules).

To achieve this goal various prototype formulaticails were taken and evaluated with respect
to the various quality control such as dissolutesgay, acid resistance and moisture content.

Reasons For Developing Extended Release Drug Deliy&System:

Immediate release of the active ingredient withultesy fast absorption rate may not always be
desirable. If the drug has narrow therapeutic indast and complete absorption may result in
plasma concentration that corresponds to toxiddeve

Rational Of Sustained Drug Delivery

Extended release tablets and capsules are comrtak@y only once or twice daily. Typically
extended release products provide an immediataselef drug which promptly produces the
desired therapeutic effect which is followed by dyral and continual release of additional
amounts of drug to maintain this effect over a ptednined period of time. The sustained
plasma drug levels provided by extended releasg piroducts often eliminate the need for night
dosing, which provides benefit to the patient.

MATERIALS AND METHODS

Sugar spheres, HPMC E5,Aerosil,Ethyl Cellulose RET; 6000,Talc USP, Isopropyl alcohol,
Water, Ambroxol.

3. Preformulation studies

Preformulation activities range from supportingcdigery’s identification of new active agents

to characterizing physical properties necessary tfer design of dosage form. Critical

information provided during preformulation can emt@the rapid and successful introduction of
new therapeutics entities for humans. Preformutatésting is an investigation of physical and
chemical properties of a drug substance alone drhwombined with excipients. It is the first

step in the rational development of dosage fort. [3

3.1 Physical appearance:
White to yellowish crystalline powder

Pelagia Research Library



Abdul Althaf. S et al Der Pharmacia Sinica, 2011, 2 (3):1-19

3.2 Solubility
The solubility of drug substance was performediffeknt solvents. The results are compiled in
the below table 1.

Tablel: Solubility

Solvent Solubility

1)Water Sparingly soluble
2)Methanol Soluble
3)Methylene chloridg Practically insoluble

3.3 Particle size distribution
Particle size of drug substance may affect theopednce of the drug product in terms of
dissolution and hence the bioavailability.

3.4 Determination of bulk density and tapped densyt

It refers to a measurement to describe packingudfgbes and also used to determine the amount
of drug that occupies the volume in mg/ml beforpptag and after tapping an accurately
weighed quantity of the powder (W), was carefulbuped into the graduated cylinder and the
volume (V,) was measured, then the graduated cylinder waedlwith lid, set into the density
determination apparatus. The density apparatussetator 500 taps and after that, the volume
(V) was measured and continued operation till the ¢amosecutive readings were equal. The
bulk density and tapped density were calculatedgusie following formula:

Bulk density =W/V,
Tappedrsity = W / V4

Where,
Fveight of the powder

o ¥ intial volume

r ¥ final volume
3.5 Compressibility index
Compressibility index is indirectly related to thelative flow rate, cohesiveness and particle
size of a powder. The compressibility of a matecah be estimated from the tap and bulk
density measurements. The compressibility indembroxol is calculated and given below.
Compressibility was calculated from the powder dgnssing the following formula:

% Compressibility = (R=Po) x100
P
Where £ Tapped density ancdbR Bulk density

3.6 Hausner’s ratio
Tapped density and bulk density were measuredrantiausner’s ratio was calculated using the
formula,

Hausners ratio =pt/po

Where,p; = Tapped density
po = Bulk density
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3.7 Melting point
It was determined by Mel-Temp melting point appasat

Sieve analysis
A series of standard sieve were stacked one alt@vether so that sieves with larger pore size
(less sieve number) occupy top position followedst®aves with smaller pore size (greater sieve
number towards the bottom)

Table 2: Seive Analysis

Sieve no| Empty sieve(gm)
#20 3214
#30 328.6
#40 299.0
#60 287.2
#100 255.0
#120 274.0
#200 270.0
Receiver 348.8

Procedure

A series of sieves were arranged in the order @if thecreasing pore diameter (increasing sieve
number) i.e. sieve number 20, 30, 40, 60, 100, 20@. 100 grams of drug was weighed
accurately and transferred to sieve number 20 wiviele kept on top. The sieves were shaken
for about 5-10 minutes. Then the drug retainedamh esieves was taken, weighed separately and
amount retained was expressed in terms of peroentag

Table 3: Sieve Analysis

Sieve Empty sieve | Sample sieve| Difference % % Cumulative
no (gm) (gm) (gm) Retained retained
#20 321.4 321.4 0 0 0
#30 328.6 328.8 0.2 0.2 0.2
#40 299.0 300.0 1.0 1.0 1.2
#60 287.2 297.4 10.2 10.2 11.4
#100 255.0 275.0 20.0 20.0 314
#120 274.0 299.0 25.0 25.0 56.4
#200 270.0 303.2 33.2 33.2 89.6
Receiver 348.8 359.0 10.2 10.2 99.8

Weight of sample=100gm

Through this sieve analysis we came to know thdam@e quantity of powder was retained on
sieve no. 200, which indicates poor flow of the girérlow property and particle size are
inversely proportional to each other as Ambroxa fiae grade of particles, it has good flow.

3.8 Excipient Compatibility Studies

Compatibility studies were carried out to study plessible interactions between Ambroxol and
other inactive ingredients in the formula.
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3.8.1 Accelerated Compatibility Studies:

The physical compatibility of Ambroxol drug substanwith various excipients was carried out
with an aim to select suitable excipients for dktand robust formulation. A blend of the drug
with the excipients in suitable ratios (1:5) wdtedl in double lined poly bag (for exposing to
40°C/ 75%RH) and filled in glass vials to keep at@0They were observed for any physical
change against control samples kept at refrigeradedition (4C).

Procedure

The compatibility studies were carried out af@@F5% RH for 1, 2, 3 & 6 months and control
samples were to be kept at Z58 With respect to physical and chemical aspehtsy were
tested.

3.9 Calibration curve of Ambroxol:

Table 4: Calibration Curve of Ambroxol

S. | Concentration Absorbance
No. (ug/ml) (nm)

0 0 0

1 5 0.2316

2 10 0.4016

3 15 0.5730

4 20 0.7665

5 25 0.9508

CALIBRATION CURVE OF AMBROXOL He

—— CALIBRATION CURVE OF
AMBROXOL Hcl

Absorbance
Q
Iy

o] 5 10 15 20 25 30
Conc{ng/ml)

Figure 1: Calibration Curve Of Ambroxol

4. Stability Study :

For all the pharmaceutical dosage forms it is ingurto determine the stability of the dosage
form. This includes storage at both normal and gezegfed temperature conditions, with the
necessary extrapolations to ensure the product wikr its designed shelf life, provide
medication for absorption at the same rate as wirgginally formulated. The design of the
formal stability studies for the drug product slibbe based on the knowledge of the behaviour
and properties of the drug substance and formhllisgastudies on the drug substance.
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Storage Conditions

In general, a drug product should be evaluated ustdeage condition that tests its stability and
if applicable, its sensitivity to moisture or patiehfor solvent loss. The long term testing should
cover a minimum of 12 months study or at leasteHratches at the time of submission and
should be continued for a period of sufficient tirtik it covers the proposed shelf life.
Accelerated, intermediate storage conditions faggroducts are given below.

Storage Conditions in Stability Study :
Stability samples are stored at

Accelerated Stability: 40+2°C/75+5% RH.
Intermediate Stability: 30+2°C/65+5% RH.
Long term Stability: 25+2°C/60£5% RH.

Testing Intervals for

Accelerated Stability: Initial, 1, 2, 3 & 6 mossth

Long term Stability: Initial, 3, 6, 9, 12, 134 & 36 months.
Intermediate Stability: Initial, 3, 6, 9 & 12 mitis.

When significant change occurs at any time duringdhths testing at the accelerated storage
condition, additional testing at the intermediaterage condition should be conducted and
evaluated against significant change criteria.

In general significant change for a drug productieéined as, a 5% change in assay from its
initial value or failure to meet the acceptanceecia for when using biological or immunological
procedures.

Experimental Section

Formulation Development

Drug loading & blending:

Ambroxol Hcl and Aerosol are blended in a blender30 minutes.

Pulverization:
Pulverize the blended Ambroxol Hcl with excipiesesparately through pulverizer fitted with
0.5mm screen and collect the material.

Binder solution preparation:
Sugar and HPMC E5 were mixed in a container comigipurified water under continuous
stirring till a clear solution obtained. The ab®atution is filtered through (#200) Nylon cloth.

Pellatization:

Sugar spheres were loaded into coating pan anddagng pan was allowed to rotate. The
compressed air pressure was maintained at 1.0g2.€nk2. Start the peristaltic pump and adjust
to 10-40 RPM. Start spraying the sugar syrup smiuéidjusting the gun distance (30-40 cm).
Continue spraying until the beads become wet. Sfaying and add drug mixture in small

guantities to the wet beads in the coating pari th@ibeads are free flowing. Disperse the talc in
to remaining half quantity of purified water. Nowdithe solution obtained in above step into the
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solution of enteric coating with continuous stig: Finally pass the above solution of through
(#200) Nylon cloth and collect the solution sepealsat

Coating:

Load the Drug Loaded pellets into FBC(Fluid BedyvbdSet the inlet temperature to 45°-55°C,
bed temperature 40°-45°C. Coat the Drug Loadecktselly bottom spray wurster at peristaltic
pump rpm of 15 -100 and atomizing air pressure .6f 3 5.0 Kg/crh with enteric coating
solution till the coating solution is completed.ylthe pellets in FBC for about 30 min before
unloading.

Sifting:
Sift the dried pellets through # 16 and collect&#rétains and passings separately. Now pass #
16 passing pellets through # 20 and Collect retaimspassings separately.

Packaging and storage:
Collect sifted Ambroxol Hcl pellets (#16 - #20) HDPE containers lined with virgin double
polythene bags. Transfer the HDPE container inngsked Goods Store and store below 25° C

Filling:
Fill the pellets into capsules.

Evaluation Of Capsules:

Weight variation test

Individual weights of 20 capsules were taken amdatverage weight was calculated by using the
following formula.

(Weight of cage-Average weight)
Weight variation = -------- e x100
Asage weight of capsules

DISSOLUTION
Preparation of P" 6.8 Phosphate buffer
Dissolve 6.8g of Potassium dihydrogen orthophosphat 1000ml of water and mix well.
Adjust the pH of the solution to 6.8 with sodium Hydroxide or Hgdhloric acid.

Dissolution Parameters

Apparatus USP Type-I (Basket)
Volume 900 ml

RPM 50

Medium pH 6.8 phosphate Buffer
Drug release time| 1% hour,4" hour,&" hour
Temperature 37x0.5°C

Standard solution:
Transfer about 25 mg of Ambroxol Hydrochloride wiogkstandard, accurately weighed, to a 50
ml volumetric flask add 20 ml of methanol, sonioatfor 15 minutes and dilute with methanol
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to volume mix and filter. Transfer 1 ml of this gtbn to a 50 ml volumetric flask, dilute with
dissolution medium to the volume and mix.

Sample preparation:

Set the parameters of dissolution apparatus asionedt above. Place the pellets equivalent to
120 mg of Ambroxol Hydrochloride into each of sisgblution jars. At the end of specified time
interval (£' hour, 4" hour,8" hour) withdrawn 10 ml of the sample solution nfreeach
dissolution jar and replace with the same volumdis$olution medium previously maintained
at 37 + 0.5 °C. And filter the solution through®4 nylon filter paper. Transfer 2 ml of above
solution to a 25 ml volumetric flask and make uph® mark with dissolution medium.

Procedure:

Concomitantly determine the absorbance’s of stahdard sample solution of Ambroxol
Hydrochloride in 1 cm cells at wavelength of maximabsorbance at about 244 nm with a
suitable spectrophotometer, using dissolution nradis blank.

Table 4: Specification for dissolution profile

Tolerances(Hrs) | Specification |
1 Hour Not more than 35% of Label Claifn
4™ Hour Not more than 70% of Label Claim
8™ Hour Not less than 75% of Label Claim

Assay (By UV)

Preparation of standard solution

Weigh accurately about 50mg of Ambroxol Hydrochler working standard, transfer to a
100ml volumetric flask add 60ml of Methanol, somécéor 10 minutes to dissolve the content
and make up to mark with methanol. Mix and filterough 0.45 p nylon filter paper. Transfer 2
ml of above solution to a 100 ml volumetric flaskdamake up to the mark with dissolution
medium.

Preparation of sample solution

Transfer an accurately weighed quantity of the pened pellets equivalent to about 50 mg
Ambroxol Hydrochloride volumetric flask, ad 60mi @ethanol, sonicate for 15 minutes and
cool the solution to room temperature and dilutéhwnethanol to volume. Mix and filter the

solution through 0.45u nylon filter paper. Transtenl of above solution to a 100 ml volumetric
flask and make up to the mark with dissolution raedi

Procedure:

Concomitantly determine the absorbance’s of stahdard sample solution of Ambroxol
Hydrochloride in 1 cm cells at wavelength of maxmabsorbance at about 244 nm with a
suitable spectrophotometer, using dissolution nradis blank.

Disintegration:

The compendial disintegration test for hard and sapsules follows the same procedure and
uses the same apparatus as is for uncoated tabletscapsules are placed in the basket rack
assembly, which is repeatedly immersed 30 timespeute into a thermostatically controlled
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fluid at 37°c and observed over the time describatie individual monograph. To fully satisfy
the test the capsules disintegrate completelyansoft mass having no palpably firm core, and
only some fragments of the gelatin shell.

RESULTS AND DISSCUSION

The present study was undertaken to formulate Arddromodified release pellets and pellets
presented in the capsules. The study involves prefiation studies of drug and excipients,
formulation and processing development along withleation of capsules and pellets made with
the optimized formulation. Finally modified releasgpsules were evaluated ibyitro methods.

Table 5: Preformulation Studies

S.No. | Characteristics Results
1. Physical appearance Yellowish crystalline powder.
Solubility .Sparingly'soluble in water, Sparingly soluble inthBnol, and Practically
2. insoluble in Methylene chloride.
3. Bulk density 0.913 gm/ml
4, Tap density 0.934 gm/ml
5. Compressibility index| 2.24%
6. Hausner's ratio 1.02%
7. | Melting point 238C
8. Molecular weight 414.57
Table 6: Sieve Analysis
Sieve no| Empty sievg Sample sieve| Difference % % Cumulative
(gm) (gm) (gm) Retained retained
#20 321.4 321.4 0 0 0
#30 328.6 328.8 0.2 0.2 0.2
#40 299.0 300.0 1.0 1.0 1.2
#60 287.2 297.4 10.2 10.2 114
#100 255.0 275.0 20.0 20.0 314
#120 274.0 299.0 25.0 25.0 56.4
#200 270.0 303.2 33.2 33.2 89.6
Receiver 348.8 359.0 10.2 10.2 99.8
Table 7 : Accelerated Compatibility Studies
Observations
- . Storage Condition / Duration
S. No Composition Details - 40°C/ T5%RH | 60°C
nitial
1M
1. Ambroxol A White crystalline powdey NCC
2. Ambroxol and Sugar spheres (20-24megsh) A Whiterdetavder NCC
3. Ambroxol and Ethyl Cellulose N50 A White color Posvd NCC
4. Ambroxol and Povidone A White color Powder NCC
5. Ambroxol and PEG A White color Powder NCC
6. Ambroxol and Talc A White color powder NCC
7 Ambroxol and Aerosil A White color powder NCC
8 Ambroxol and HPMC E5 A White color powder NCC

NCC : No Characteristic Change, *There was no iat#ion between drug and excipients. So the seleoteipients
were found to be compatible with Ambroxol .
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Weight of sample=100gm
Through this sieve analysis we came to know thdamge quantity of powder was retained on
sieve no. 200, which indicates poor flow of the girérlow property and particle size are
inversely proportional to each other as Ambroxmds fine grade of particles, it has poor flow.

Compatibility Studies
The observations are recorded below.

Formulation Studies

Formulation studies Ambroxol

hydrochloride Modifiecelease capsules

is based on

preformulation data of various excipients selectedl their compilation was shown in the
following Table 8.

Table 8: Formulas and their quantities as per perentage w/w

S. No INGREDIENTS F1 F2 F3 F4 F5 F6 F7
1 Sugar Spheres (#20-#24) 54.22 54.p2 54122 54.22 2254. 54.22 54.22
2 Ambroxol Hcl 37.00| 37.00] 37.00 37.00 37.00 37.00 .087
3 Aerosil 1.25 1.25 1.25 1.25 1.25 1.2% 1.25
4 Sugar 03.50| 03.5(¢ 03.5( 03.50 03.5%0 03.60 03.50
5 HPMC E5 00.70| 00.70  00.7( 00.70 00.70 00.f0O 00.70
6 Purified Water(ml) 10.00] 10.04 10.00 10.00 10.00 .000| 10.00
7 Ethyl Cellulose N50 1 1.6 02.10 1.2 0.6 0.8 1.1
8 PVP K30 0.3 0.4 00.32 0.32 0.24 0.32 0.32
9 PEG 6000 0.13 0.147 00.63 0.152 0.084 0.112 0.142
10 Talc 0.18 0.2 00.28 0.28 0.15 0.2 00,2
11 Isopropyl Alcohol 390ml 290 m| 360 ml 350 ml 15il | 210 ml| 290 ml
12 Purified Water 20ml| 15m| 20m 15 m 7 m 10 [ 15 ml

Formulation Development: Trial-1(F1)
Table 9: Composition of Trial 1
S'NO lgGgRaEr[;Ithl\g:'—eSS F1 DISSOLUTICN PROFILE OF TRIAL Fl
u 80

1 (#20-#24) 54.22 .

2 Ambroxol Hcl 37.00

3 Aerosil 1.25 o

4 Sugar 03.50 Z

5 HPMC E5 00.70 B

6 Purified Water 10.00 ml g Sl

7 Ethyl Cellulose 1 5 " Voaxia Lo 10 Units

N50 .

8 PVP K3O 0'3 ° —4—DISSOLUTION PROFILE

9 PEG 6000 0.13 10 OF TRIAL F1

10 Talc 0.18

11 | Isopropyl Alcohol| 390 ml .

12 Purified Water 20 ml TIME (lus)

Figure 2: Dissolution Profile Of Trial 1(F1)
*Drug release at 8 hour did not match the specification.
10
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Formulation Development: Trial-2(F2)

Table 10: Composition of Trial 2

S.No INGREDIENTS F2 DISSOLUTION PROFILE OF TRIAL F2

Sugar Spheres 7
1 (#20-#24) 54.22 o
2 Ambroxol Hcl 37.00 70 4
3 Aerosil 1.25 60 - ia:\eh Lemw=1 Unit
4 Sugar 03.50 = Y-\L\h Le=10 Unifs
5 HPMC E5 00.70 g
6 Purified Water 10.00 ml Edj 40 —4+—DISSOLUTION PROFILE OF
. Ethyl Cellulose 1.6 w0 e

N50 Q

8 PVP K30 0.24 ©
9 PEG 6000 0.142 7
10 Talc 0.2 0 ‘ ‘
11 Isopropyl Alcohol | 290 ml L
12 Purified Water 15 ml TIME (b

Figure 3 : Dissolution Profile Of Trial 2(F2)

*The concentration of ECN 50 and PVP- K 30 wererald i.e., increased to modify the release. Inespitthis
attempt made, release of drug &ti8our exceeded the specification.

Formulation Development: Trial-3(F3)

Table 11: Composition of Trial 3

S.No INGREDIENTS F3

Sugar Spheres DISSOLUTION PROFILE OF TRIAL 73
L (#20-#24) 54.22 u
2 Ambroxol Hcl 37.00 P
3 Aerosil 1.25 0
4 Sugar 03.50 18 anle_ .
5 HPMC E5 00.70 L i,
6 Purified Water 10.00 ml § 1
7 Ethyl '\f:seOHUIose 0210 g 1(2) *?FLSZE)LFL;T\ON PROFILE OF
8 PVP K30 00.32 5
9 PEG 6000 00.63 6
10 Talc 00.28 4
11 Isopropyl Alcohol 360 ml 2
12 Purified Water 20 ml 0 ‘

0 1 2 3 QFIME(‘SWS) 6 7 8 9

Figure 4: Dissolution Profile Of Trial 3(F3)

*The concentration of ECN 50 was increased and FX/B0 was decreased. Drug release was very po@nwh
compared.
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Formulation Development: Trial-4(F4)

Table 12: Composition of Trial 4

S.No INGREDIENTS F4 DISSOLUTION PROFILE OF TRIAL F4
Sugar Spheres 90 -
1 (#20-#24) 54.22 ol
2 Ambroxol Hcl 37.00 ol
3 Aerosil 1.25
4 SuQar 03.50 u N ic{izls lem=1 Unut
5 HPMC E5 00.70 g 501 \—\L\ls Len=10 Ulu'ts
6 Purified Water 10.00 ml £ w0
7 Ethyl Cellulose 1.2 g 30 - =4+=DISSOLUTION PROFILE
NSO ® 0 OF TRIAL F4
8 PVP K30 0.32
9 PEG 6000 0.152 ]
10 Talc 0.28 00 L L
11 Isopropyl Alcohol 350 ml TIME (hrs)
12 Purified Water 15 ml

Figure 5: Dissolution Profile Of Trial 4(F4)

*In this formulation, the concentration of ECN 5@swlecreased. Drug release &tt8our proved to have exceeded
the limit.

Formulation Development: Trial-5(F5)

Table 13: Composition of Trial 5
DISSOLUTION PROFILE OF TRIAL F5
S.No INGREDIENTS F5
Sugar Spheres =
1 (#20-#24) 54.22 o
2 Ambroxol Hcl 37.00 Seale
3 Acrosil 1.25 " TR
4 Sugar 03.50 o o
5 HPMC E5 00.70 g
6 Purified Water 10.00 ml £ w R
. Ethyl Cellulose 0.6 2
N50 S
8 PVP K30 0.24 o
9 PEG 6000 0.084 L S L A B
10 Talc 0.15 Note : Dissolution was ceased after 4th
hour, as the release did not comply with the
11 Isopropyl Alcohol 157 ml specification.
12 Purified Water 7 ml

Figure 6: Dissolution Profile Of Trial 5(F5)

*The concentrations of both of ECN 50 and PVP K&®dewdecreased. This trial had over release of tig @t T
and 4" hour. So, this hinted the cease of further distmiu

12
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Formulation Development: Trial-6(F6)

Table 14: Composition of Trial 6

S.No| INGREDIENTS F6
Sugar Spheres
1 (#20-#24) 54.22
2 Ambroxol Hcl 37.00
3 Aerosil 1.25
4 Sugar 03.50
5 HPMC E5 00.70
6 Purified Water 10.00 ml
7 Ethyl Cellulose 0.8
N50

8 PVP K30 0.32
9 PEG 6000 0.112
10 Talc 0.2
11 Isopropyl Alcohol 210 ml
12 Purified Water 10 mi

% DRUG RELEASE

80

60

N
o

~
c

DISSOLUTION PROFILE OF TRIAL F6

Scale
X-Axis lem—1 Unit
Y-Axis lem=20 Units

—4—DISSOLUTION PROFILE OF

TRIAL T6

o 1 2 3 4
IIME (hrs)

5

6 7 8 9

Note : Dissolution was ceased after 4th hour, as the
release did not comply with the specification.

Figure 7: Dissolution Profile Of Trial 6(F6)

*In this trial, the concentrations of both of E@Q and PVP K30 were increased.Drug release™dtdur and &'
hour did not comply with the standards.This tri@saproved to be unsuccessful.

Formulation Development: Trial-7(F7)

Table 15: Composition of Trial 7

S.No| INGREDIENTS F7
Sugar Spheres
1 (#20-#24) 54.22
2 Ambroxol Hcl 37.00
3 Aerosil 1.25
4 Sugar 03.50
5 HPMC E5 00.70
6 Purified Water 10.00 ml
7 Ethyl Cellulose 1.1
N50

8 PVP K30 0.32
9 PEG 6000 0.142
10 Talc 00.2
11 Isopropyl Alcohol 290 ml
12 Purified Water 15 ml

90

80

70

60

50

40

30

% DRUG RELEASE

20

DISSOLUTION PROFILE OF TRIAL F7

Scale
X-Axis lem=1 Unit
Y-Axis 1em=20 Units

—4—DISSOLUTION PROFILE
OF TRIAL F7

TIME (hrs)

Figure 8: Dissolution Profile Of Trial 7(F7)

*This trail proved to be successful as the relgassdile perfectly matched the specification whea ¢bncentration

of EC N50 was increased.
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Figure 9: Comparative Dissolution Profile of variows Trials(F1-F7)

e
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80

\

% DRUG RELEASE

Loading of coated pellets into capsules

The pellets after checking physical parameters ¢his be filled into capsules No.2 by using
automatic capsule filling machine and the weightapsule can be checked in filling of pellets
into capsules. The percentage weight variationapsales is given as 5% to the total fill weight
of capsule No.2 with sugar dummy pellets of samM2@#24 #) size.

Characteristics of pellets for trial F7
Characteristics of pellets of optimized batch F7

Core pellets Results
Yield (Limit-NLT 97%) 99.6%
Bulk density 0.913 gm/ml
Tapped density 0.934 gm/ml
Compressibility index 2.24%
Hausner’s ratio 1.02
Sieve analysis for 100 gm for uncoated
# 16 passed 99¢g
# 20 retained 99¢g
#16 passed and 20 retained 99 g
Coated pellets
Yield (Limit-NLT 96%) | 99%
Sieve analysis for 100 gm
#16 passed 98¢
#20 retained 98 g
# 16 passed and 20 retained 98 g
Bulk density 0.938 g/ml
Tapped density 0.962 g/ml
Compressibility index 2.49
Hausner's ratio 1.02
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Evaluation of capsules

Weight variation

The uniformity of dosage units may be demonstrdtgdietermining weight variation and/or
content uniformity. The weight variation methodasfollows.

Ten capsules are individually weighed and the cuasteemoved. The emptied capsules are
individually weighed and the net weight of the @it calculated by subtraction. From the
results of an assay performed as directed in tbHevidtual monograph, the content of active
ingredient in each of the capsules is determined.

Table 16: Weight variation of all formulations of F1-F7

S.No Parameter F1 F2 F3 F4 F5 F6 F7
1 Weight 202.4| 198.6| 202.8 199.7 200.6 1994 200.8
variation in mg

Lock length
It was tested by using vernier calipers.

Table 17: Lock length of all formulations F1-F7

S.No Parameter F1 F2 F3 F4 F5 F6 F7
1 Lock length | 5.9 5.5 6.6 5.8 6.2 5.6 5.8

Moisture permeation test

Table 18: Moisture content values of all formulatims F1-F7

S.No Parameter F1 F2 F3 F4 F5 F6 F7
1 Moisture content| 3.2% 2.9% 3.2% 3.6% 3.3% 2.9% 1.75%
Assay
Table 19: Assay values of all formulations F1-F7
S.No Parameter F1 F2 F3 F4 F5 F6 F7
1 Assay in % 99.8 100 99.8 99.24 100.6 98.4 99|5

Content uniformity

Table 20: Content uniformity percentage of formulatons F1-F7

S.No F1 F2 F3 F4 F5 F6 F7
Strength 109.9% 108.7% 105.0% 102.5% 104.2% 95.71% 99.2%
75mg

Disintegration test
Table 20: Disintegration values of all formulationsF1-F7

S.No Parameter F1 F2 F3 F4 F5 F6 F7
1 Disintegration 4.30 4.50 4.40 5.10 4.50 4.50 456
time in min.
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Stability Data

Stability studies are carried out as per ICH guiged for F7 batch of this product at long term,
Intermediate and Accelerated storage conditiondabiBy data is used for evaluating the
formulation and there is no change in the assagintéigration time, dissolution profiles are
observed.

Evaluation parameter values at different temperatue conditions

Dissolution profile of optimized batch F7 at 25°C&€260% + 5% RH. Invitro dissolution profile
of F7 at 25°C/60% RH

DISSOLUTION PROFILE OF OFTIMIZED TRIAL K7

0 Time Percentage of
. (Hrs) Drug release at
, 25°C+2°C/
:: 60% + 5% RH
Feion 1 17.1
: 4 52.5
‘ D 8 81.4

0 1 2 3 4 5 6 7 8 9

TIME(us)

Fig: 10 Dissolution profile of F7 at 28C/60% RH

Dissolution profile of optimized batch F7 at 30°C&€265% + 5% RH. Invitro dissolution profile
of F7 at 30°C/65% RH

DISSOLUTION PROFILE OF OPTINIZED I RIAL K7

Time Percentage of Drug ™
(Hrs) release at 30°C+2°C/
65% + 5% RH

DRUG RELEASE
@

1 17.1 0
4 52.4 ~-ousouno
8 81.4 0 -

o 1 2 3 4 5 6 / & 9

TIME(rs)

Fig 11: Dissolution profile of F7 a3’ C/65 % RH

Dissolution profile of optimized batch F7 at 40°C&€2 75% + 5% RH. Invitro dissolution
profile of F7 at 40°C/75% RH
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Tlme Percentage Of DISSOLUTIONPROFILE CF OPTIMIZED TRIAL F7
S0 4
(Hrs) Drug release at
&0
40°Cx2°C/ ’
75% + 5% RH &
1 17.1 ‘.
4 52.4 g 501 Yeaxis lem = 10Units
8 81.4 § 40

30 —+—DISSOLUTION
PROFILE OF F7

20

TIME(hrs)

After filling of pellets into capsule the parameteff capsules is observed.

Capsules specification parameters

Parameters Results

Strength 75mg

Description Size ‘4’ hard gelatin capsules, with white trangpatbody and pink
cap containing white to off white spherical pellefst20-24# size.

Capsule size 4

Weight of 10 filled capsules (gm) 2.004

Weight of individual capsules (mg) 200.2,198.8,201.6,200.8,199.4,202.4,198.6,202.821210.6

Locked length (mm) 6.2,5.8,6.4,5.8,5.6,5.9,5.8,6.6,5.8,6.2

The shape of the pellets is not uniform. Duringgdieading temperature was maintained below
22°C. The pellets size and strength is good. Tteeand strength of the pellets are good.

Scanning Electron Microscopy
The scanning electron microscopy (SEM) photograbizsved that uniform pellets of Ambroxol
were formed.

JEH=-5&1aLU

(b)

SEM photographs of F7 formulation a) pellets Jpsurface of the pellet
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CONCLUSION

The active pharmaceutical ingredient Ambroxol wabjected to preformulation study, which
encompasses the “Accelerated drug excipient cobipigtistudy”, and the results obtained with
selected excipients showed good compatibility withbroxol.

Ambroxol coated pellets were formulated by usingoeercially available pellets and Ambroxol
coated pellets were filled by capsule filling mawhi

The stability of the capsules and pellet was datezth by conducting “Accelerated stability
testing” in 40°C + 2°C / 75% + 5%RH, 30°C + 2 °@% + 5% RH and 25+2°C/60+5% RH
conditions for 1 month. Finally, after the duratigdhe product was analyzed for content and
dissolution study. By the stability studies, thenfalated Ambroxol modified release capsules
and pellets proved to be stable throughout theodesf the storage.

The Ambroxol modified release pellets were loadedize 4 capsules. It showed good results in
formulation of stable dosage. Marketed productAotbroxol modified release, till date, has not
been available. Modified release pellets have minmvolume in size, greater surface area and
more surface 6 of disintegration time for pelletcapsules. Small volumes of pellets enter into
the systemic circulation very fast. Moreover nowanulation of drug in the body occurs. Finally
it is concluded that modified release pellets ipstde have more drug release rate.

REFERENCES

[1] Chein Y. W, Novel Drug Delivery Systems, Marcel RekInc. New York., 139-196,992

[2] Lachman, L.; Lieberman, The science and pharmaagtioe of pharmacy, Remington, 903,
2002

[3] S. P. Vyas and Roop K. Khar, Controlled Drudii@ey, Concepts and Advances,157 —
162,2002

[4] United states pharmacopiea-national formulary,2608

[5] Selection guide to excipients-SIGNET

[6] Raymond C Rowe , Paul J Sheskey and Scien C owand HBook of Pharmaceutical
Excipients.

[7] Raparla Ramakrishndpurnal of Global Pharma Technologg8-93,2009

[8] ZHANG Li-Chao, HU Jin-Hong,et al, Preparation amfiease characteristics of ambroxol
hydrochloride coated pellets, Changhai Hospitilifary Medical University.

[9] Ghebre-Sellassie, Pharmaceutical Pelletization A@olgy. Marcel Dekker Inc.,New
York,1-3, 50- 52,145-164,989

[10] Marvola, M., Nykanen, P., Rautio, S., Isonen, Nd &utere, A.M..Eur. J. Pharm. Sci7,
259-267,1999

[11] Umprayn, K., Chitropas, P. and AmarekajompP8ig Dev. Ind. Pharm25, 477-4911999
[12] Mehta, A.M., Valazza, M.J. and Abele, SEharm. Technoll10, 46-56,1986

[13] Golam kibria, km Ariful Islam and Reza-ul jalPak. J. Pharm. SgiVol.22, No.1,
January,36-432009

[14] D. Nagasamy Venkatesh, N. Ramesh, S. Karthick, Koh&dmmed Fakrudeen, B.
UthayakumarlJournal of Pharmacy Researg¥ol.1.I1ssue 2. Oct-Decmb@008

18
Pelagia Research Library



Abdul Althaf. S et al Der Pharmacia Sinica, 2011, 2 (3):1-19

[15] Ishtiag Ahmed, Monzurul Amin Roni, Golam Kibria, Mammad Rashedul Islam and
Reza-ul JalilJ. Pharm. Sci7(1): 75-812008(June).

[16] Ishtiag Ahmed, Monzurul Amin Roni, Golam Kibria,udammad Rashedul Islam and Md
Habibur Rahman]. Pharm. Sci7(2): 181-1862008

[17] S.C.Basak, B.M.Jayakumar reddy and K.P.Lucas madian journal ofpharmaceutical
science2008.

[18] Wen-ting ke, Tien-Tzu Hsu, Hsiu-O Ho, and Ming-Th&heu, Asian journal of
Pharmaceutical scienceés2006.

[19] Nagabandi Vijaykumar and Katteboina Suman and RapamakrishnaJournal of Global
Pharma Technologyg8-932009

[20] Ganesan V and Jayachandran Besearch J. Pharm. and Tedl{4): Oct.-Dec2008.

[21] S.Jayaprakashl, S.Vimal Kumar, K.Kulathuran Pilii, Mohamed Halith|nternational
Journal of PharmTech Researdhol.2, No.1, 507-510, Jan-M2010.

[22] Xiongkai Cheng, Min Sun, Yan Gao, Fengliang Caoa@xi Zhai,Gen Physiol Biophys,
28(3):309-152009

19
Pelagia Research Library



