CHAPTER 11

EXPERIMENTAL

MATERIALS | V:
1. Terbutali s==-inbh No.52/92-93, India)
2. Lactose Company of

oc-LR, Lot No.BC-101, Nippon Soda
Co., Ltd., Japa ; -

6. Hydrox; rop  jot No.BD-191, Nippon Soda
Co., Ltd., Japan) _

. %@Wﬂ%@%ﬂﬂﬂ@m e, T oo

Chemical Comggny, USA)
QR STV R BRI B2 o o
Chem1ca1 Company ,USA)
9. Propylene glycol, USP XIX ( Distributed by Srichand United
Dispensary Co.,Ltd., Thailand)
10. Ethyl alcohol 95 % (Ayuthaya Spirit Factory, Excise
Department, Thailand)

11. Chloroform (Farmitalia Carlo Erba S.P.A.,Italy
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12. Potassium dihydrogen phosphate (131 A 592673,E. Merck,
Germany )
13. Sodium hydroxide (Nobel Industries, Sweden)

14. Hydrochloric acid (2 M 196302 M, Farmitalia Carlo Erba,

USA.)

15. Ortho - Phosphori 5 % (709 K 4247473, E . Merck,
Germany)

16. Sodium 1« ; : 70-A, Tokyo Kasei Kogyo
0.y 1305 Japan)/

17 J 'Lﬁxinc., USA)

18. Pindolol(1 " Forac \ emical Co.,Ltd. USA.)

19. Bricanylf (Batch sk 1085, Mfg. 10-92,

Exp.11-95, Astra, Swe

EQUIPMENTS

1z Ana]yt1c 1 balance (A 200 S, Sartorious, Germany)
¢

ﬂaﬁﬂa‘% Eﬂ@ﬁﬁ Bbfo] <) Tess Lta., Englana)

3. ruder (Pharmaqfut1ca1 angared1ca1 Suq&}y Co. L td.
ren @R TANNIUARTINE IR E

4. Spheronizer (Pharmaceutical and Medical Supply Co.,Ltd.,
Thailand)

5. Hot air oven (Mammertt, Germany)

6. Scanning Electron Microscope (JEOL, JSM — T 220, Japan)

7. Sieve shaker (Nr 995941, Hessenwerk Darmstadt, Western

Germany)



8.

Endecotts.

9.

Japan)

Q.

Germany)

11

USA )

12

13.

14.

15,
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US sieve standard (Laboratory test sieve ASTM E 11,
Ltd. USA )

Cube mixer (Type MU 5 - H JIS A-1-1, Kasuga E.W. Ltd.,

Fluidized bed air suspension (Uni—Glatt,G]attR GmbH,

Magnetic 920-26, Barnstead/Thermolyne,

‘w‘ , England)

‘Qﬁr on Research Model SR-2, USA)

@ 3‘\\

High Pre )

\\' ,
Pump “.‘ uf dlor \

X 1
In] ector < :}?‘;’!‘_“_-v}—f

pH meter
Dissol

Ultravig ’\éackman DU-68, USA)

hy

Co]qmn 3 93f¥%ﬁ§¥égf 100 RP -18 (5 um), 125x4 mm
(Lichro CART R “Mercike 50043, USA )
' Y |
.'Pf luoro Monitor M
U
4100 LDC Ana1yt1ca1 USA)

ﬂ%ﬂ*ﬁ'}ﬂ ‘FPEM’B' W) i Revze: seper

AN AINIUURIINIA Y
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METHOD

1 Preparation of Placebo Pellets

1.1 Formulation

used in each formulation and

55€ an icel PH101R were weighted and mixed

Y

I

ﬂ U gﬁw ﬁ%"w a5 Bofiried onto the powder and

the mixture a&s mixed until wet mass was obtained.

ammmmwnwmaﬂ

1.2.3 Extrusion

The wet mass was transferred to extruder and
screened through a 1 mm sieve at 26 rpm of extruder speed. Extrudates

were obtained.



Table 3 Amount of ingredients and conditions employed to

prepare pellets

Percent of each ingredient (% w/w)
Formulation

Lactose|Avi PHIO1RY, ~ Binder (%)
1 59.20 fu & é E-15LVR 1.33%
2 59.00 | 95:55 | cel E-15LVR 1.67%
3 58.80 , 1N o thoce L E-15LVR 2.00%
4 &= 1.33%
5 1.67%
6 2.00%
7 el AaMR 0.33%
8 ocel AdMR  0.67%
9 5 | 39.47 | HPC-M 1.33%
10 1.67%
11 58.80 39.20 2.00%

| o 1

o f4RIRENIHREINT o

) ) ARG W

base on dry basis with 414 rpm and 951 rpm

of

spheronizer speed and each spheronizer speed

prepared with 5, 10 and 15 min of spheronization

time
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Table 4 Amount of water content base on dry basis and

conditions employed to prepare pellets

Formulation % of water base on dry basis

13

14

15

16

Each formulation conta

Lactose
Avicel pH101R 3G ?UV

- 22 e
HPC-MR

.I.lJ
Various percept of water is presented in the Table 4.

Sp"eﬂ AR TN N T

Spher ization time was 15 min.

ammnmumwmaa
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1.2.4 Spheronization

The extrudates were transferred to spheronizer.
The various conditions of spheronizer were setted and operated. Finally,

placebo pellets were obtained.

> were dried in hot air oven

2 Placebo B

- %;- were taken with
d

scanning electron ‘ 1 W coated with gold prior

to the microscopic e‘xammatwn usmg ion sputtering.

ﬂuEJ’JVIEJ‘VlﬁWEJ’]ﬂ’i

. Particle Size Distributj Lion
ARIANN 3N umwwma d
Particle size distribution was determined by sieve
analysis. The 100.0 g of pellets were put on the top sieve of a sieve
with series of opening ranging from 1.41, 1.00, 0.84, 0.41, to 0.20 mm,
respectively. The nest of sieve was placed on the sieve shaker for 10
minutes. The results, which averaged from two determinations, were

reported as percentage of weight retained on each sieve size. The
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average pellet size was given corresponding to 50% size on the

cumulative percentage undersize axis.

2.3 Bulk Density and Tapped Density

The bulk d tapped density were determined from

the weight of 40.0 g arged into a 100 m1 graduated

cylinder and the vo Hets were tapped from the

height of 5 cm UV ta - ;,u obtained. Both densities

were averaged from ihre

funnel with 6 mm interna tem dia fixed on a clamp. The time was
TV ,
recorded when the peliets : --r-——--——--vf—«,-#_ Flow rate was

calculated in g/minl ar m‘cuhted from the following

ﬂ‘HEﬂ’J‘VlEW]ﬁWEJ’]ﬂ‘ﬁ

alpha = tan‘

ARIANN 3TN mmﬂma d

Where alpha 1is the angle of repose: H and R are the

equation.

height and radius of the pellet pile, respectively. The results were

averaged from three determinations.

2.5 Percent Friability
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Pellet friability determination method was modified
from Kavee Chanpaparp,1989. Pellets retained on 14/20 mesh cut and five
stainless spheres (each sphere weight 1.06 g and diameter 6.35 mm) were
filled into the polyvinylchloride container 10.6 cm in lenght and 7.3
cm in diameter. The container was firmly closed with the cap,put on the

cube mixer and rotated fo

tes. The pellets finer than 20 mesh
was sieve off. The

determinations, w

/ Q of weight loss.

used in the formulation are

presented below.

,1‘

Terbutahne su]phate 1.80% w/w

A 114 BT I ) H

Lactose ¢ 57.92% w/

QW']MMM&’TJWB@@H

Water 40.00% w/w by dry

weight of powder
3.2 Step for Preparation

3.2.1 Dry Mixing
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Terbutaline sulphate, Avicel PH101R and lactose

were weighed and mixed by geometric dilution. The powder was transferred

to a planetary mixer.

3.2.2 Wetting

'\ sferred to extruder and

screened through a 1 \ extruder speed to obtain the

extrudates.

The extrudates were transferred to spheronizer.

The spherouﬁwtiaow ﬂan&i ﬂﬂ(’l ﬂ'\ﬁjes of spheronization

time were uséd to prepare pel?ets. F1na11y, terbuta}tpe sulphate pellets

s QA NN TN INY A Y

3.2.5 Drying

The terbutaline sulphate pellets were dried in

hot air oven at 50 ©C for 12 hours.
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4 FEvaluation of Terbutaline Sulphate Pellets
4.1 Physical Properties of Terbutaline Sulphate Pellets

Physical properties of terbutaline sulphate pellets were

2

4.2 St ,‘ ﬁhe Sulphate

determined as the same as 2

of terbutaline sulphate
e solution was then adjusted

to 100.0 m1 with O. FoohlohiG acid ih 100.0 ml volumetric flask

to volume with 0.0f B na1 concentration of each

solution was 0.02, 04 0.06, 0. 08 0.10 and 0.12 mg/ml,respectively.

ﬂ‘lJEJ’J‘VIEJVlﬁWEJ’]ﬂ?

The absorbange of known drug ooncenvhon was determined

o« R R R4 A B4 8] . o 0.

hydrochqloric acid was used as a blank solution. Each concentration was

determined in triplicate.
Preparation of 0.01 N hydrochloric acid

'The amount of 1.0 g of 36.5% w/w hydrochloric acid was
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diluted to 1000.0 m1 with distilled water.

4.3 Measurement of Terbutaline Sulphate Content in

Terbutaline Sulphate Pellets

wWeight accu t 300 mg of 14/20 mesh cut of

terbutaline sulphate to 5.4 mg of terbutaline

sulphate ) was tr 50 . detric flask. Then 30 ml1 of

0.01 N hydroch“lom/ adde he flask. The mixture was
stirred for 30 min | tedvolu 0.01 N hydrochloric acid
and mixed. The mixt ’ e filterred was collected.

- '. 3 he | ate was determined by single
beam spectrophotometer né ﬁ ' t 278 nm.The 0.01 N hydrochloric
acid was used as a b]_g@"—‘ﬂ;, /é ontent of terbutaline sulphate
in 300 mg peHe < in each ba u—-m-amu»u--:-ey was averaged from ten

S X

determinations. ¢
WMO%E}'WWMWI phate Pellets

o Ve RERTRRBRANYNY

The amount of ingredients used in the film coating

formulation are represented in Table 5.

5.2 Film Coated Terbutaline Sulphate Pellets Preparation



Table 5 Amount of ingredients employed to prepare film

coated solution for terbutaline sulphate pellets

Ingredient (% w/v)

Formulation

HPc-MR

Ethylcellulose 10cp -'-=m—-;

Propylene glycol
Ethanol 95%

Chloroform gs to. go J - - ekl 100

6.75

— | d

20

AU INENTNEINS

PRIANTUAMINYAE

5
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The 500 g of 14/20 mesh cut of terbutaline sulphate
pellets were placed in the bottom spraying of fluidized bed coating
machine (Wurster type). The film coating solution was sprayed to the
pellets under conditions of inlet air temperature 50-55 ©C, outlet air

temperature 48-50 ©C, inlet air volume 45, spraying pressure 1.5 bar,

tzgééeslf 5 om.

For on, %hickness was varied from

0%,1.1%,1.5%,y'

weight increased. F

spraying rate 10 m1/min and

level based on the percentage
thickness was about 5.4 %
was about 3.2 ¥ weight

increased. Three batghe “bg selectec ulation were prepared.

Sulphate Pellets ID

ﬂ %E‘I"Fj ‘ﬂ Eﬂ%%’awﬁ 'Qaﬂ ‘%mﬂar to that of

terbutaline g&hphate pellets ‘but added‘gploroform aaaroximately 30 ml

o B VT B4 A Wb e

cont1nu1ng assay of the drug as previously mentioned in 4.3. But, the
mixture was heated about 60°C to get rid of chloroform before the

mixture was filtered.

Although the final weight of terbutaline sulphate

pellets before and after coating was equal. However, the coating of
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terbutaline sulphate will be deducted to obtained the true assay value.

The film was calculated by the following equation.

= (U-C) x 100

1m based on weight increased;

U and C are the / ‘ Qg pellets of uncoated and

coated terbutaline s le’ ctively.

sulphate was tran : Tumetric flask, and adjusted

to volume with water. The solution was used as stock solution. Weight

accurately ﬂlﬂ%%&h%@w%ﬂ-‘g to 250.0 m1 volumetric

flask, and a@justed to vo]um? with methgo] The p1r@101 solution was

s QARG B L1 INIE TR

The stock solution of terbutaline sulphate was

diluted to 0.001, 0.002, 0.004,0.008, 0.010 and 0.012 mg/m1 with water.

Standard concentration 1 m1 was diluted with

0.02 M potassium phosphate monobasic with the pH adjusted to 3.6 with
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1.77 % phosphoric acid. Pindolol, which the final concentration was 1
ug/ml, was added to each standard concentration before they were

adjusted to 5.0 m1 with phosphate buffer in 5.0 m1 volumetric flask.

6.2.2 Dissolution Study of Film Coated Terbutaline

S

ut-a‘bn ﬂsdetermmed using dissolution

Sulphate Pellets

apparatus II (paddle to I. The averaged of terbutaline

sulphate released w : d! from three determinations.

0.05 M potassium phosphat: -'j opH 1.2 with concentrated

S

pellets (equivalent }o about 5 mg of terbutaline sulphate) was added to

s se U ANGBARG oo 1 0 4>

6, 8, 10 and 2 hours, respeﬁg1ve1y. F1ve m111111ters of the sample was
S G 5 4 1) 1 1 ron s
medium was returned to the dissolution vessels to maintained a constant
volume. One milliliter of each sample taken was diluted with 0.02 M
potassium phosphate monobasic with the pH adjusted to 3.6 with 1.77 %
phosphoric acid. Pindolol, which the final concentration was 1 ug/ml,
was added to each sample before they were adjusted to 5.0 ml with the

phosphate buffer in 5.0 m1 of volumetric flask.
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Standard concentration solution and these samples
were assayed by HPLC and the peak area ratios of terbutaline sulphate
and pindolol were determined.Terbutaline sulphate concentration in each
sample solution was calculated from standard curve. Percent cumulative
released was calculated.

{*)

grade methanol, 00025 #° of {=heptanesulfonate sodium and 0.02 M

potassium phosphate -'E,:;* W } )H adjusted to 3.6 with 1.77 %

i

phosphoric acid. A f]gﬁ'ﬁﬁi

sulphate was d; :":-!:'==;::;;z=:‘;=:;;:;:::;=::s:a'ﬁi‘ e]ength (xex) of 280 nm
w i

and an emissiormv 0 m’ The retention times of

terbutaline su]phat‘e was 2 minutes and pindolol was 5 minutes.

ﬂ‘lJEJ’J‘VIEW]ﬁWEJ’]ﬂ‘ﬁ

6 3 Microscopic Petermination of Film,Coated Terbutaline

el 1Y IRFUBIINEIL

Photomicrographs of the pellets samples were taken with

1.0 m1/min was used. Terbutaline

scanning electron microscope as the same as 3.2.1.



(*)

Remark : Formulations of terbutaline sulphate pellets
for released profile study
— Uncoated terbutaline sulphate pellets
- 5.4 % by increased weight of formulation 2
-1.1%, 1.5%, 3.2% and 5.4 % increased

1

weight of formul

- 3.2 % increased W formulation 3,4,5

— mixte—1 1 orﬁcreased weight
of formuTatic 1"{3:- pellets.

- Bri

Thre tchds of=the st formulation

AU INENTNEINS
AR TN TN
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