.CHAPTER 1II

EXPERIMENTATION

1. Instruments and

1.1 Apparatus

MA, USA)
Tunable Absorbance
SA)

a Module (Milford,

‘MA USA)

ﬂ U%Jﬂﬂtﬁ}%%wgﬂﬂ@ S

with ag20 ul lo

QW'] AYAIU NBIARBNAY. o o -

3.9 mm i.d., Waters (Milford, MA, USA)
1.1.2 Syringe 100 ul, Exmire Microsyringe (Fuji,
Japan)
1.1.3 Spectrophotometer, Shimadzu Double-Bean
Spectrophotometer UV-180 (Kyoto, Japan)
1.1.4 Analytical balance, Precisa 300 A (Zurich,

Switzerland)



1.2 Materials
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1.1.5 pH-Meter, Consort P 307 Microcomputer
ionmeter (Germany)
1.1.6 Ultrasonicator, Bransonic 321 (Conn., USA)
1.1.7 Autoclave, Hirayama model HA-3d (Hirayama
Manufactﬁring Corporation, Japan)

1.1.8 Hot air over eraeus Type T 5090 E (Germany)

L.1.9 ““épermany)
11540 ‘ipmo ul (Gilson, UK)
ok e i o st e oders (OD 8 mm, ID 6 mm,

\\\“‘

i Jm \\ L.85 g)
g 118 {11 d1s] \\ 100 mm)

u I s Erythrg; T reference standard
1.2.2 ey throny: ? : : i substance (Abbott

‘ﬁ-go, IL, USA)

1213 Aq}ydroerythromyc1n A, authentlc substance

ﬂ uﬁa%ﬁ’waﬁ’w&j(}ﬂﬁm and The

Lilly Labgratorles (Indianapo ', IN, USA)1

RAN SREIHAAN B e’rle%lketal enol

ether, authentic substance C[Abbott

Laboratories (IL, USA) and The Lilly
Laboratories (IN, USA)1]

1.2.5 Glibenclamide, working standard

1.2.6 Erythromycin, raw material [Abbott Thailand
(F.E.Zuellig (Bangkok) Ltd.) and Lupin

Chemicals (Thailand) Ltd.3J
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1.2:7 Ery—TabR enteric-coated tablet, Abbott
(each tablet contains Erythromycin base
250 mg)

1.2.8 Acetonitrile, HPLC grade (Baker Analyzed,

NJ, USA)

1.2.9 Methanol, HP grade (Baker Analyzed, NJ,
USA)
1.2.10 Ammondium- 7 - aR grade (Merck

152.11 grade (Merck,

122412 ;\R: ade (Merck, Germany)
1.2.13 phate, AnalaR grade
(Mérc

1.2.14 Sodium hs solution, 1 M

1.2.15 W _ls luteus (ATCC
_-7‘("——“
1.2.16 lture media, Ant1b10t Medium 1 for
ﬂuLE] 1um 11 for base
layer and seed ayer (D1 Laboratorles,

A AT INYNA Y

.2.17 Dibasic potassium phosphate, AnalaR grade
(Merck, Germany)
1.2.18 Monobasic potassium phospate, AnalaR grade
(Merck, Germany)
1.2.19  Potassium hydroxide, AnalaR grade (Merck,

Germany)
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2. Method

2.1 Development of chromatographic conditions

2.1.1 Column

large molecular

less retained a cou | separate erythromycin A

from other compon roducts.

2.4.2:2De

and the UV spectrum
of erythromycia _A _in__mobiie —phasSer “We scanned for

ength of condition.

L
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position when wusing phenyl column and UV detection, in

selecting the opjﬂm-

order to provide the best chromatographic separation of
erythromycin A from its related substances and

degradation products was investigated as follows:
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a) The composition of organic solvents
in mobile phase.

Various composition of acetonitrile
and methanol in 0.05 M phosphate buffer pH 5.0 were

prepared as shown in Table 2.

phosphate were us
consisting of
optimum compositi \énts from a) and
selected buffer .0 were prepared by
varying the concen fSRr in 0.010 to 0.100.M
range.

S _'isolution_

o Sting of optimum

composition of omanic soli;énts fromma) and optimum

concentrat 1ﬂ uﬂta cﬂﬂ ﬂ)ﬁ:w ﬁx@rﬂeﬁ by varying pH

of buffer i pH range of 3.5 to- 6. 5 by adJustlng the pH

" RRARNT ARG -

22 Stabilit of erythromycin solution in optimum

mobile phase

In order to investigate the stability of
erythromycin in the optimum mobile phase pH obtained

from 2.1 ¢, the stability of erythromycin in mobile
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phase at that pH was studied, also at lower and higher
pH to observe the degradation of erythromycin at those pH.
The solutions were examined at room temperature by
analyzing periodically wusing the optimum HPLC method

obtained from 2.1.

2.3 " Selection o

compounds, as
as internal substances was
injected into chromatographic
condition obtain selected internal
standard must hav ::esolved peak from all
interested compounds,- be ‘present in original
sample and must &

\7

2.4 Developed‘ggLC metmmiépr analysis of erythromycin

BT ETRRE
RIAAIAUNRINLIAY. ..

as follows:

2.4.1 Chromatographic conditions

Phosphate buffer (0.05 M) was prepared by
dissolving sodium dihydrogen phosphate in distilled water
and adjusting the pH to 5.0 with sodium hydroxide solution.

The mobile phase was prepared by mixing 150 ml of acetoni-



20
trile, 380 ml of methanol and 470 ml of phosphate buffer

and the mixture was filtered through a 0.45 um membrane
filter (Millipore, Type HV) and degassed by sonication. A .
3d cm X 3.9 mm i.d. stainless-steel column packed with
uBondapak Phenyl 10 um, was used. The UV detector was set

at a wavelength of 215 nm. The mobile phase was used at a

flow rate of 1.0 with a resulting back-

pressure of 1,500 p

ed in methanol at

0 mg of erythromycin RS,
accurately weigl t:'c flask, add 4.0

ml of internall & lve, dilute with

I
mobile phase tJm volume and mix. j- concentratlon of

erythromyci 1ﬁu‘u Efﬁ‘:y‘l gj’fﬁ‘j NEINJ
ARTTIRE gy

For raw material, transfer about 50 mg of
erythromycin, accurately weighed, +to a 50-ml volumetric
flask, add 4.0 ml of internal standard solution, dissolve,
dilute with mobile phase to volume and mix.

For tablets, weigh and finely powder not
less than 20 tablets. Transfer an accurately weighed

portion of +the powder, equivalent to about 50 mg of.
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erythromycin, to a 50-ml volumetric flask. Add 35 ml
of mobile phase and sonicate for 15 minutes. Add 4.0 ml of
internal standard solution, dilute with mobile phase to

volume, mix and filter through 0.45 um membrane filter

(Sartorius, Type PTFE).

arately injec ual volume (20 ul)
of the standard( Lon. ) ssay preparations

into the chromat >hromatograms and

measure the respo aks of erythromycin

A Calculate hromycin A in raw

material and table E{g t ratios obtained

from the assay preparatidhs §1»  dard preparation.

3. Analytical

';E::::::::::::::jg_____f;‘

Validate the Eltalned method insg; 4ﬂis follows :

ﬂ‘lJEl’J“flﬂﬂ‘ﬁwmﬂ‘i

3.1 Linda rity - and rané_

AR1ANN I URINLAY

Llnearlty was assessed by preparing five standard

solutions from 25 to 75 mg of erythromycin RS in 50 ml of
mobile phase, which 4.0 ml of internal standard solution
has been added, representing the concenﬂration of 0.5 to
1.5 mg per ml of erythromycin. The solutions were then
injected into the column using the chromatographic condition

described in 2.4. Plot the peak height ratios of
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erythromycin and internal standard versus the respective

standard concentrations.

3.2 Precision

Intra-day preci iic was evaluated by repeat
analysis of six s of erythromycin raw
material or tablet, HPLC method in 2.4.

Inter-day usngl1;'  ly evaluated for
six days. Three repli ,}Vi s ':::f*ed.

The conten ,;~;<';  and the percentage
icient of variation)

of relative standafd

were determined.

-

v

3.3 ACCUI‘&C%
| S UNSWRINN VG astornines

using standggd addition gmethod. 1gh and fi ely powder
not 1&%’1@%5&&1&’1@%&’}@& weighed
portlons of the powder equivalent to 35 mg of
erythromycin, to 50-ml volumetric flasks. For
determining the precision of recovery, add 15.0 mg of
erythromycin RS to each flask, five replicates were done.
For determining the linearity of recovery, add 5.0, 10.0,
15.0, 20.0 and 25.0 mg of erythromycin RS to each flask.

Then, dissolve these samples with mobile phase and
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sonicate for 15 minutes. Add 4.0 ml of internal standard
solution, dilute with mobile phase to volume, mix and
filter through 0.45 um membrane filter. Calculate the
quantity of erythromycin A f}om calibration curve of 0.48

to 1.28 mg/ml of erythromycin A.

he percenta ry was determined by
comparing the amo ‘ & found with the

amount added.

3.4 Selecti

Selectiv

y comparing test
results from the. ~k thromycin tablets as
described in 2.4. thout the addition of
authentic subst: Qwhydroerythromycin

A and eryt.hromy | ethe

Eﬁ”ﬁﬁfﬁﬁmwmm
amam TR

substance with those of blank sample (signal-to-noise
ratio) and established the minimum 1level at which
erythromycin could be reliably detected. The concentration

that gave a signalfto—noise ratio of about 2:1 was accepted.
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4 Quantitative analysis of raw material and tablets

by HPLC method

The optimum HPLC method in 2.4 was used for
analysis of three batches of raw materials and five

batches of erythromycin

tablets. Six replicate samples

’k& ount of erythromycin A

_peak height ratios

of each batch were perf

in samples was

obtained from a.;!!—-—

obtained from st

npared with those

5. Quantitativ a2l and tablets by

microbiological aSss

The content “of er omycin using the same
samples - as
microbiologica,‘ﬁf' 3 Niicial method of

e

assay for erythriﬂycih (raw material Jﬂd dosage form) in
USP XXII H ﬁ i] ylinder-plate
assay usmgq:ﬁﬂc cﬂ ﬂteus ﬂj fj?i) as the test
RN ﬂ"\‘l‘ﬂ“‘j‘m’ﬁﬁ"\ TNYTEE
Phosphatie buffer (pH 8.0) was used to dilute samples (to

about - 1.0 ug . per ml), .as well as for standard curves

Cfram-0.60 to 1.80" g per mlh.
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6. Comparison of quantitative analysis of raw material

and tablets by HPLC and microbiological assay

The test results obtained from HPLC method
were compared with those obtained from microbiological

assay by using statistic

AUEINENING NS
IMAINTUNMING IS
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