Chapter 111

Materials and Methods

Materials

The following substa ommercial sources.

1. Starch materials

- Glutinous rice s D/02;: | I , Thai Wan Food Products

Public Co., Lt |

- Rice starch

Ltd, Thailand)

- Tapioca starch / \ d, al Wan Food Products Public
Co., Ltd, Thail "

2. Commercial Modified e

- Ultrasperse®2000 ““BJ7 “supplied by National Starch &

Chemical (Asia) Pte ] V T X

3- MOdel drug _"’
e —————————— LY |
~Anti-Infectives India Pvt.

- Amoxicillin trilydre
Ltd., Toansa, 1! )
- Cephalexin monohydrate (Batch NdL’550510-0006-3, supplied by Siam

rramafeyill et £ 913 WEI 1719

- Calcium Gdrbonate (Lot. No. 4367, Sichai Chg.nical, Thailandb

RN RN A

- Absolute methanol (Batch No. 0398412, Fisher Scientific.)
- Methanol (Batch No. 0398400, Fisher Scientific)

- Absolute ethanol (Batch No. 0399375, Fisher Scientific)

- Acetic acid (Lot No.124A 14, Merck, Germany)

- Glacial acetic acid ( Lot No.148841, J.T. Beker Inc., USA) -
- Sodium hydroxide (J.T. Baker, U.S.A.)
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Other dry syrup additives

Icing sugar (supplied by Thai Nakorn Patana, Thailand)

Acelsulfame potassium (supplied by Rama Production Co., Ltd, Batch
No.0204011)

Anhydrous citric acid (Lot No. 217468, Samchai Chemical Co., Ltd)

Sodium citrate dihydrate (Lot No. 1253, Sichai Chemical, Thailand)

Methyl paraben (S.Tong Chemical Co., Ltd, Thailand)

Propyl paraben (S.Tong Chemical td, Thailand)

Colloidal silicon dioxid ’ il 2 )0 0. CO 6044, supplied by Rama

L US.A)

Sodium d1hydrogen pho

S5 : -2
S 5 NO. 330630/1, BDH Chemical, England)
e T Fafae—

Water (Batch No. (}2542 16, Fisher Smentlﬁc)

ﬂ‘IJEJ’mEJ‘HiWEﬂﬂ‘i

Fourier-Transformed Infrared Spectrophotometer (Perkin Elmer 1760X, U.S.A.)
Magnetic stirrer (SP-18420, Nuova 7 Stir-Plate, Sabron Thermolyne, U.S.A.)
Karl Fischer apparatus (Model 716 DMS in connection with 703 DMS, Tritino,
Metrohm, Switzerland)

Drum hoop mixer (Model AR400, Erweka, Germany)

Suction machine (Arthure H. Thomas Co., USA.)
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8. Sonicater (Brasonic® Model B-1200EL, USA)
9. Viscometer (Brookfield DV-II+ Programmable Viscometer)
10. pH meter (SA 520 pH meter, Orion, USA))
11. Micropipette (Socolex®)
12. High Performance Liquid Chromatography (HPLC)
- High pressure pump (LC-10 AD VP, Shimadzu, Japan)
- Degasser (DGU-14A VP, Shimadzu, Japan)

- Auto InJ ector (S
- Column p-Bon
(Water, USA)

Methods

The experimental
determination of modified sf

as a suspending agent in dry s

s |
et ".-"'4

starches in formulamﬁ

PartI: Preparaﬁonﬁﬁ

A "“"”““ﬂ‘m"ﬁf sty || ‘5 NEIN9
il mmﬁmﬂm“ﬁmmm

modlﬁed methods based on those described by Filbert (1952). Ornanong
Suwannapakul (1996) founded that modified glutinous rice starch (MGR), modified
rice starch (MRS) and modified tapioca starch (MTS) at DS of 0.16. 0.26 and 0.38,
respectively were suitable to be used as suspending agent in liquid preparation. To

obtain three different degrees of substitution, methods of preparation were as follows;
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Method 1:  Modified Glutinous Rice Starch (MGS, DS = 0.16)

The absolute methanol of 254 g and monochloroacetic acid of 27.6 g were
weighed and thoroughly mixed. Then, heat the mixture to 50 °C. Glutinous rice
starch of 109 g was added together with continuous mixing. After that, 50 % aqueous
solution sodium hydroxide of 110 g was added. The temperature of reaction mixture
was maintained at 60 °C for 60 minutes, providing good agitation, then neutralized

with acetic acid to pH 7.0. Removed Wr iquor, then washed with 80 % methanol
til there was no sodium chloride

for several times and finally wg\ i i i
in filtrate when tested wit € 1 ateJTh was dried in a hot air oven at

50 °C overnight. The dri

in desiccator.

No.80 mesh screen and stored

Method 2
The absolute e - hloroacetic acid of 29.2 g were
weighed and thoroughly 0z h 2 mi 0 50 °C. Rice starch of 102 g

was added together with co ngpus‘m;xr ! , the solution of 97 % sodium

hydroxrde flake 38.4 g in 69.0 g éﬁ/ateh, ded The temperature of reaction

..a-

80 % methanol for sev‘é}l times and fin h100 % @thanol until there was no
sodium chloride in ﬁltrate when tested with s1lver nitrate. The product was dried in a

hot air oven a& 1;6 WW ﬁg)dw 85’1eﬂ1 ﬁrough No.80 mesh

ANAASAIR M NN R

The absolute ethanol of 286 g and monochloroacetic acid of 29.2 g were weighed
thoroughly mixed. Then, heat the mixture to 50 °C. Tapioca starch of 102 g was
added together with continuous mixing. After that, the solution of 97 % sodium
hydroxide flake 38.4 g in 69.0 g of water was added. The temperature of reaction
mixture was maintained at 50 °C for 90 minutes, providing good agitation, then

neutralized with acetic acid to pH 7.0. Removed mother liquor, then washed with
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80 % methanol for several times and finally with 100 % methanol until there was no
sodium chloride in filtrate when tested with silver nitrate. The product was dried in a
hot air oven at 50 °C overnight. The dried product was sieved through No.80 mesh

screen and stored in desiccator.
B. Determination of a Degree of Substitution (DS)

The procedure which was Lf ine a degree of substitution of above
modified starches was the sa ﬁ] ibed for Croscarmellose Sodium
monograph in USP 24. co‘l}slst teps, the first is titration step

and residue on ignitio ample of each degree of

substitution was dete

Titration Step

on (10 % w/v) of 300 ml
was dissolved. After that,

0.1 N sodium hydroxide o dded and the stopper was inserted. The
mixture was allowed to stand f(');'r SjpTgxuge wi theintermittent shaking. Then, 5 drops
of m-cresol purple TS ‘_‘)were mixed. {that, 0.1 _mgﬁ oric acid of 15 ml was
added and continuous7shaking. When the solution was puiple, 0.1 N hydrochloric

was {ﬂlow shaking after each
addition. The solution was, t1trated to a purple endpomt with 0.1 N sodium hydroxide.

Finally, the neﬂnj;i 1?(1 8% | Wﬁq ﬂ ﬁ the neutralization

of 1.0 g of sodi ethyl starch was calculated on dried bas1s

R FRRIATO UNNINY8 Y

The sample of 1.0 g was accurately weighed into suitable crucible which was

acid in 1-ml portion \ﬁ added

previously ignited and cooled. The sample was gently heated until the charred sample
was observed. The residue was moistened with 1 ml of sulfuric acid and then, gently
heated until white fumes were no longer evolved. The sample was cooled in a
desiccator. The ignition step was continued following equation in term as percentage

of residue on ignition (C).



41

The degree of substitution (DS) could be calculated by (USP 24):
DS = A+S
in which A was degree of acid carboxymethyl substitution

= 1150M /(7102 — 412M — 80C)

S ”//»(ymethyl substitution
= 8/3 C
M ' )2 \Mr the neutralization of 1g

Fourier-transform ifrage _ Spectrometet ) was used to detect the
carbonyl group in the prepare as. The/samples were prepared as KBr pellets
and scanned with the speed of 4hiree seconds per scan. The comparison was made

between IR spectrum of natiyg_.?@g_ -spectrum of modified starch. The
group in modified star: hes

D. Determination of Reconstitution Time

e S AR AR ) For 02 001,

and UltrasperseWOOO (UT) of 0.1, O.°2 0.3 and O.‘E were weighed ‘ﬁld transferred
M1 8 ORI MK 4 L A
completeqd persion was measure € mixture was shaken at time interval of 30
seconds. At each time interval, the mixture was rapidly shaken for 5 times. The
number of time interval required for completely dispersion was determined as
reconstitution time. If the sample was not completely dispersed after shaking
vigorously for 30 seconds, the mixture was described as “lump”. The reconstitution

time determination was done in triplicate.
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E. Viscosity Measurement of Pure Dispersions

The each of modified starch (MGS, MRS and MTS) of 0.5, 1.0, 1.5, 2.0, 2.5
and 3.0 g and Ultrasperse®2000 of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 and 4.0 g were dispersed
in water. In order to completely hydrate the modified starches was kept at room
temperature overnight. The measurement of viscosity was performed with viscometer
(Brookfield viscometer Model LDV-II'). The viscosities were determined in

triplicate with shear rate of 10 rpm at room temperature.

F. Rheological Studles of Puri@\}”//

v'on‘ of E odified Starches and

1. Rheological
Ultrasperse®2000 Dis

The rheological

maintained at the shear
creased by step until shear
viscosities were transformed to

shear stress and used for plott;ng—a— gram.s The flow pattern of a particular

- i,r""

2. Measurement 03‘. Thixotropic

The rh \%J ﬂ ﬁ ﬁ versus shear rate
(sec) shows thlq.gtroplc oops for materials sheared for two different times intervals

e RAE ShaiphATB IR VIME: b3

loop (Deem 1996; Falkiewicz, 1996) The area of the hysteresis loop had been

mentioned as one way of measuring thixotropic value (Deem, 1996). The thixotropic
value could be calculated from the area of hysteresis loop by integrating area between

up-curve and down-curve with computer program (AutoCad®).
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Part II: Evaluation of Modified Starch as Suspending Agent in

Calcium Carbonate Suspension

Suitable concentration of each modified starch (MGS, MRS and MTS) and
Ultrasperse®2000 as good suspensions formulation were investigated. Application of

modified starches and Ultrasperse®2000 as suspending agent in calcium carbonate

. —-J . .
The 10% wi/v ‘?y 11 was prepared with varying
concentrations of suspe 0 \Oehﬁ},;;rches (1.0 %, 2.0 % and

suspensions was assessed.

A. Preparation of Calcium

3.0 % w/v) and Ul 0 %, 3.0 % and 4.0 % w/v). The
N

e
3 : o
formulation was give

ingredients were dispersed. Then, the volume was adjusted with water and mixed

AUYAINYNSNYNS

B. Determinati(m of Reconstitution }‘ime Y

IO NG U

suspensiqp was performed using the same procedures as mentio

thoroughly.

C. Determination of Sedimentation Volume

The sedimentation volume of calcium carbonate suspension was determined
at room temperature over a period of 14 days using the cylindrical graduate method
(Nasipuri and Ogumlana, 1978). The procedure is as follows. : suspensions of 50 ml

were stored for 14 days in 60 ml calibrated glass cylinders. Each sample was shaken
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to ensure uniformity prior to the study. Sedimentation height was measured and
recorded everyday without disturbing the suspension. The sedimentation volume
(SV) was calculated from the ratio of the ultimate height (Hu) to the initial height

(Ho) of the total suspension (Martin, 1961). The sedimentation volume determination

was done in triplicate.

Sedimentation Volume (SV) Hu/Ho

was poured into the cali =Alhe ey were allowed to settle for 7 and
ol : \ ted Based on the number

complete redispersion was nof aghi € after. 12 inversions, it was vigorously shaken

for 15 seconds. After shaking vis | 1,;3:1 " sedi t was still presented; the

The Viscosities 0 '——“‘ ¢ach of modified starches
at concentration of 1}- /v Eld Ultrasperse®2000 at
concentration of 1.0 %, 2. 3 %, 3.0 % and 4.0 % w/v were determined by Brookfield

e RN
’QWW Mﬂ‘im URIINYIAY
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Part I1I: Application of Selected Modified Starches in Dry Syrup

Formulation

A. Development of Model Dry Syrup Formulation

After the preliminary study, there were different types of modified starch that

exhibited the best properties as suspending agent at different percentages in formula.

Since pH of the formulation affects ility, it is necessary to control the pH

stem was used to control pH of

the formulation. Howeve@ 1 : incompatible with modified

Mht cause the decrease in

lated, it was necessary to

starches. The addition
viscosity. Before mo
study effect of the bufl ility and viscosity of the

formulation.

tion (Ofner et al., 1996).
rmaceutical formulation to

adjust the pH of solution at. j ion. £0.05:- 0.5 molar (Gordon, 1993; Wade

concentration of 125 nQ/Sml. itable pH : oxicilliﬁ}n’hydrate dry syrup and
cephalexin monohydrate ergrup followed tas pharmaceutical requirement and pH-

rate profile ofﬁvugﬁi@s‘m EVNIINEINT

Amoxicillin trihydrate and cephalexm monohydrate were stable at pH 5.0-7.0

BV @1 ST PN ) W1

and 7.5; Cephalexm for Oral Suspension was between 3.0 and 6.0. Consequently, the
controlled pH values for amoxicillin trihydrate and cephalexin monohydrate dry

syrup were at 6.0 and 4.5 respectively.
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1. Effect of Buffer Concentration on Content of Model Drugs

The dispersions of model drugs in various concentrations (0, 0.05, 0.10 and
0.20 molar) of buffer solution were prepared. The citrate buffer was used to control
PH of the model drugs dispersions. The pH of amoxicillin trihydrate and cephalexin
monohydrate dispersions were adjusted to obtain the values of 6.0 (Tsuji et al., 1978)
and 4.5(Yamana and Tsuji, 1976), respectively. The dispersions of model drugs were
rature and refrigerator ( 8.0 + 1 °C). The
'vely determined at 1, 3, 5, 7, 10

protected from light and kept at room t

content of model drugs in dlSpQ{S’lOnS

and 14 day by HPLC method.mm) ;I,’he
triplicate.

2. Effect of Suspending
Modified Starches (MGS,
= 7,

The suitable vxgosny of modl'ﬁed"'starches an‘dﬂ gperse ®2000 dispersions
had based on that f"‘—s=:--==~.=-='=--w---— ------ Hipreliminary study. In order to
investigate the appropn e concentration of moc arcﬁs and Ultrasperse®2000
that gave the sultable v1sc0s1ty, for modlﬁed starches and Ultrasperse®2000

dispersions wit

The cor'%ﬁﬂ jmm:fz ﬂﬂ mm and MTS) in
buffer solution were 0.5 %, 1.0 %, 1. 5% %, 2.0 %, 2.5% and \&' those of
oy 0010410 LW o

As'the result of the effect of buffer concentration which could stabilizing

model drug in buffer solution at room temperature and refrigerator ( 8.0 + 1 °C) for
14 days was selected and used for preparing the each of modified starch and
Ultrasperse®2000 dispersions. Samples were prepared by hydrating the suspending
agents (MGS, MRS, MTS and UT) in buffers solution overnight. The viscosities of
each of modified starch Ultrasperse®2000 dispersions were determined by Brookfield



47

viscometer. The measurement was done in triplicate with a shear rate of 10 rpm at
room temperature.

Moreover, in order to study the effect of buffer concentration on viscosity of
each modified starch (MTS, MRS and MTS) and Ultrasperse®2000 dispersions, the
dispersions of each modified starch (MTS, MRS and MTS) and Ultrasperse®2000
various concentrations (0, 0.05, 0.10 and 0.2 molar) of buffer solution were prepared
by hydrated dispersions overnight. The concentration of each of modified starch
(MGS, MRS and MTS) in two pH uffer solution (pH 4.5 and 6.0) were
0.5%, 1.0 %, 1.5 %, 2.0 %, 2. w d those of Ultrasperse®2000 were
0.5 %, 1.0 %, 1.5 %, 2.0 o, 3 3 % A) w/v. The viscosities of the

ookfie ld vMe measurement was done

dispersions were determ1

in triplicate with a shear

Ofner et al, 1996 :
(Ofner eta )- £ m_
In this study, }Be exc1p1ents used 16r dmgsm?” design were anticaking

-

agent, sweetener, pr$ tvative, butler, suspending agent, flavor and color.

Therefore, con? tration @ d% syrup formulation was

selected on basis result obtamed from the study in Al and percentage for suspending

agent in form W(ﬁx’?‘nﬂﬂasls of the result
obtained from ﬂ Hm W

Colloidal silicon_dioxi ﬁfj) ntic ent in all
model a' ﬁ\ ﬁ i ﬁﬁﬁnﬁ EJ lﬁgﬁ nstituted

oral suspgnswn (Ofner et al, 1996). Colloidal silicon dioxide was used as anticaking

agent at the concentration of 0.5 - 2.0 % w/v (Wade and Weller, 1994). According to
study, colloidal silicon dioxide was used as anticaking agent in amoxicillin trihydrate
and cephalexin monohydrate dry syrups at the concentration of 0.5 % and 1.0 % w/v,
respectively.

For amoxicillin trihydrate dry syrup The used of aspartame, saccharin sodium,

acelsulfame potassium and sodium cyclamate as sweeteners at concentration of
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0.02 - 2.0 %, 0.02 - 0.05 %, 0.05 - 0.7 % and 0.01 - 0.2 % w/v, respectively was
compared. The taste and appearance of selected formulations were observed. It was
found that acelsulfame potassium at concentration of 0.5 % w/v and aspartame at
concentration of 2.0% w/v might be used. However, aspartame was not stable, thus
acelsulfame potassium was selected. For cephalexin monohydrate dry syrup, the used
of saccharin sodium, acelsulfame potassium and sodium cyclamate at concentration
of 0.02 - 4.0 %, 0.05 - 1.0% and 0.01 - 0.5 % w/v, respective was compared.
Acelsulfame potassium at concentratio 770 8 % w/v was selected because it gave
\

the acceptable. N

Icing sugar was b t with t and low cost (Wade and
Weller, 1994), therefore it w: ected 4sedr %g agent. This weight was
gave uniformity of dru ' 8 of powder formulation in
container. The dry powder q%O e in dry syrup formulation.
Consequently, the wei _vg& it of 30 g.

Methyl paraber
w/v, respectively were u p formulation. They are

aceutical formulation. The

parabens are effective over d have a broad spectrum of
antimicrobial activity although they— ective against yeasts and molds
(Wade and Weller, 1?34)1).

Furthermore, b“ compatibility of {iavoring a G coloring agent was

considered. Orange s used in amoxicillin

tlavor pow a
trihydrate dry syrup g‘nulation at concentration of 2.@% and 0.005 % w/v,

respectively. Raspbe ﬁﬁ gﬁﬁﬁlﬂ&] f in cephalexin
monohydrate dE}iﬁ aﬁ c 1 0 :fL; d 0.004 % wlv,
respectively. Then, the good appearancé of formulatien,was observed. &/

ARIANNIUARTINENAE
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3.1 Amoxicillin Trihydrate Dry Syrup
Amoxicillin trihydrate dry syrup (125 mg/5ml) was prepared according to the

following formulation.

Amoxicillin trihydrate
Citrate buffer pH 6.0
Suspending agent

Aerosil®200

Acelsulfame potassi

Cephalexin monohydrat d D (
- l"f-!"r * eI L

the following formulatj

23 g

‘a % wiv
b %wh
0.50 % w/v
0.50 % w/v
20 %wiv
0.005 % w/v

% w/v
% wiv
g

100 ml

0 v\wc dependent on PartIIIA1
each suspending agent (MGS, MRS,
'b d ependent on PartIIIA2

mg/5ml) was prepared according to

Citrate Bilffer pH

Suspendmg agent

ma % w/v

b % w/v

AHEALEN SN
AR IRy

Methyl paraben(MP)
Propyl paraben(PP)
Icing sugar gs to

Purified Water gs ad

*
a

**

b

0.18 % w/iv
0.02 % w/v
30 g

100 ml

buffer concentration dependent on PartIIIA 1
Percentage of each suspending agent (MGS, MRS,
MTS and UT) dependent on PartITIA2
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The preparation procedure as following:

A. Passed model drugs through a sieve #60 (0.25 mm).

B. Passed suspending agents and flavor powder through a sieve #60.

C. Diried citrate buffer (anhydrous citric acid and sodium citrate dihydrate),
Aerosil®, acelsulfame potassium and color powder for 2 hours at 80 °C by
hot air oven. Levigated and passed through a sieve #60.

D. Dissolved methyl paraben and propyl paraben in water. Spray the

preservative solution 0 and mixed and heated. Dried for

6 hours at 80 °C by h\ ugh a sieve #60.
E. Mixed thoroug !% B, ‘52 ax‘égther by geometric dilution

fonn ations were color, powder

o o A
_", I,l"p,-'r"-al'" ":l.:_ =

4.1.2 C,E['tent Umfomnty f;f Dru : ?_) Syrup

was accurately \1; ighed and d deteﬁlined by HPLC method

(Part ITIIC). The detg,rmmatlon was done i 1n triplicate.

J2A) H AN NI |
wﬁﬁ:ﬁ" ET LIV LI} s

in rument was standardized using 10 pl water. Hydranol®-Composite 5 was

used as the Karl Fisher reagent and dry methanol was used as the solvent. The
sample powder of approximately 100 mg was directly dispensed into the
titration vessel. Then, the end point was determinated amperometrically. The

water content was reported in w/w percentage.
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4.2 Reconstitution Model Dry Syrup

4.2.1 Physical Property Determinations of Model Reconstituted
Suspension

The amoxicillin trihydrate and cephalexin monohydrate suspensions
were freshly prepared and storaged in refrigerator (8.0 £1 °C) for 14 days.

The appearances of suspensions such as color and pH were observed.

4.2.2 Determmatlo
The reconstltutl

1nt(u 00

stitution Time

yrup formulations were carried

out by adding dlstl ated glass bottle with 30 g of

model dry syru

was followed t

4.2.3 Vis iren Reconstituted Suspension

nsions formulations were

a shear rate of 10 rpm %ﬁ%{? Dtayane
e (’ o

The red@e-r-_m' ity tec@uspensmn was measured

using the same pr%pedure as mentioned in Part IID.

Qytaﬂhty 0 ugs?ﬂw eotans’t]tI:]:d uspension
o lafa K Ay - -

homogeneous dispersion was observed. The suspensions were stored at room

temperature and refrigerator (8+1 °C). The 0.1 ml of suspensions which were
allowed to settle every 0, 1, 3, 5, 7, and 10 and 14 days were withdrawn and
tested for content of model drugs by HPLC method (Part IIIC). The assay was

done in triplicate.
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B. Stability Studied of Selected Dry Syrup Formulation

Stability studied was determined at two storage conditions for four months
after selection of suitable model dry syrup formulations from the study in PartA4.
One set of the sample was evaluated under normal condition at room temperature

(27.0 £ 2.0 °C). The other set was evaluated under stress condition at 45 °C and 75%

relative humidity. (Nyqvist,1983)
in' f’/ ed bottle and were tested at the time

1. Preparation of Select.Model Drue _‘ _ ation.

All formulations were kept

interval of one month for four m

Selected model dnigs fofuilations were scaled ups The preparations of dry

syrup formulation wercgperf d jat <o ed temperature below 27.0 °C and

pe
1.1 Amoxicillin Tuihydrate X

Amoxicillin trihydrate'dry, syrup (1 Sml)was prepared by the following
formulation. . 1 .‘ = .
Amoxillinihydrate g
Citratg BIFSFPHGO e | % wiy

Suspendﬁ a % wiv
Aerosi1®209 & 0.50 % w/v

TN PNTHEMT
ARTaN sl AN N A

i Propyl paraben (PP) 0.02 %w/v
Icing sugar gs to 30 g
Purified Water gs ad 100 ml
‘a = buffer concentration dependent on PartIIIA 1
“b = Percentage of each selected suspending agent

dependent on PartIIIA3 and PartIITA4
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1.2 Cephalexin Monohydrate Dry Syrup
Cephalexin monohydrate dry syrup (125 mg/5ml) was prepared by the

following formulation,

Cephalexin monohydrate 25 g
Citrate buffer pH 6.0 "a % wiv
Suspending agent b %wh
Aerosil®200 i 1.0 %whv
Acelsulfame po | ,’/// 0.08 % w/v
Raspberry fl i3 //’ 0.50 % w/v
Ponceua ALR”' % wiv
Methyl par: % wiv
Propyl par. | | — '\ J % wiv

' g

ml

ration dependent on PartIIIA1
selected suspending agent
t on PartIIIA3 and PartIl1A4

The preparation procediire was followed e progedures as mentioned in

PartIIIA3. [ T ———

2. Evaluation of Selectﬂ Model Dry Syrup

m@lvuﬂ'mﬂmwmﬂi

The appearances, contént of modeledrug and moisture of powder

S G b e e o) ) P e same

entioned in PartIIIA4.

2.2 Reconstituted Model Dry Syrup

The physical property, reconstitution time, viscosity and ease of
redispersion were measured using the same procedures as previously
described in PartIIIA4.
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For stability study, the dry powder which was stored at both room
temperature and 45 °C, 75 % RH for 4 months were used for evaluating drug
content every month. Model dry syrup was reconstituted by water and
determining drug content of model reconstructed suspensions was followed

the some as mentioned in Part I11A4.2.5.

C. Assay of Model Drugs.
The drug content was determi 1117@ performance liquid chromatography
N |
(HPLC) method. AW /
N \ . A
| — o
1. Assay of Amoxicillin i (USP 24) =l

1.1 Chromato

€ and 0.01 M monobasic
pH 5, (4:96 by volume).

et T
Injection v&% ’ =
.I J r)J[% T

.J-F

r‘ﬁemperature ambfén

1.2 Mobile thjpiie 7l
Monobasic potassuém phosphate of 13. 6 was dissolved in 2,000 ml of water.

The solution w ﬁde solutions. The
buffer was ﬁlteﬂynﬂﬁmsﬂcﬂe ilter paper (pore size 0.45 pm), mixed
with acetoni le to obtai S Veiﬁt ﬁ‘é s filtered
througha\ ﬁ ﬁ éﬁjﬁﬁ m“ﬁkf ﬂ

9

1.3 Standard Preparation of Amoxicillin Trihydrate

Amoxicillin trihydrate of 100.0 mg was dissolved in distilled water in a 100
ml volumetric flask to obtain a concentration of stock solution of 1.0 mg/ml. Each
concentration of amoxicillin trihydrate standard solution was prepared by pipetting
0.1, 0.3, 0.5, 0.7 and 1.0 ml of stock solution into 10-ml volumetric flasks and
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adjusted to volume with distilled water, so that the final concentration of standard

solution were 0.01, 0.03, 0.05, 0.07 and 0.10 mg/ml respectively.

1.4 Calibration Curve of Amoxicillin Trihydrate Aqueous Solution
The calibration curve was constructed by plotting the peak area and

amoxicillin trihydrate concentration.

eneous dispersed suspension

‘ “‘MOO-mI volumetric flask.

ted for 30 minutes. The

1.5 Preparation of Sample So . _
Amoxicillin trihydrate ‘dry ’ ;tituted by distilled water at

and accurately sampli
Distilled water was ad
distilled water. Sample
m) before injection and

10 pl was injected in columin. : 0.was converted into the percentage

Amount of amoxieillin tri f ‘ as determined by taking
sample powder equivalent trihydrate. The sample was

weighed accurately in a IOO-mtfﬁj‘ i ’;-" flask and the assay was tested in
P o
. Ty
2 Assay of Cephalexingonohy ﬂ
2.1 Chromatogramh;m_‘Condition and@strumental Settings

A W BTRHRT WL i

partlcle size 5 pm (Water, USA)

q R PP\ NN AT

Flow rate : 1. 8 ml/min.
Detector : UV at 262 nm.

triplicate.

Injection volume : 10 pl

Temperature : ambient
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2.2 Mobile Phase Preparation

Sodium dihydrogen phosphate of 1.2 g was dissolved in 1,000 ml of water.
The solution was adjusted to pH of 5.0 by phosphoric acid. The buffer was filtered
through a cellulose acetate filter paper (pore size 0.45 pum), mixed with methanol to
obtain the solvent ratio of 3:1 v/v. The mobile phase was filtered through a nylon

membrane (pore size 0.45 pm) and sonicated for 30 minutes.

2.3 Internal Standard ;N&\ , /
— . T —

Pyrazinamide of 2
water in a 100-ml volum

internal standard stock s

2.4 Standard Pre
Cephalexin m
distilled water in a 10
solution of 1.0 mg/ml.
prepared by pipetting 0.1, |
volumetric flasks. Internal standa'fHock solutio
T .?F‘ =

volumetric flask anc}_fdjusted to volun{e Wi Mg?ter, so that the final

concentration of sta..i' aard S O] , U1, 0.03, 0.05,

respectively. A 0.01 ml olution was added throughout the
4 | ﬁ

whole concentration range of cephalexm monohydrate before diluted with distilled

W““’“"‘“FWEJ’W]EJW?WEJ’W‘(]%
X GERBEA IR I\ I pe k) g

cephalexia monohydrate to the peak of pyrazinamide and cephalexin monohydrate

concentration.

2.6 Preparation of Sample Solution
Cephalexin monohydrate dry syrup was reconstituted by distilled water as
concentration of 125 mg/5ml. Shaking to have homogeneous suspension and

accurately sampling 0.1 ml of suspension in a 100-ml volumetric flask. Internal
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standard stock solution of 0.1 ml was added to each volumetric flask before adjusting
to volume by distilled water. The sample was added with distilled water nearly full
volume and sonicated for 30 minutes. After this, the sample was held until cool and
adjusted to volume with distilled water. Sample solution was filtered by cellulose
acetate (pore size 0.45 pm) before injection and 10 pl was injected in column. The
peak area ratio was converted into the percentage of active ingredient by means of

calibration curve.

sample powder equivalent to x:\ amoxicilli trihydrate. The sample was

weighed accurately in a 100=ml- volumetric the assay was tested in

AULINENTNEINS
RN IUUNINYIAY
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