CHAPTER III
. MATERIALS AND METHODS

I Materials

Test Products

Four commercia

oﬁ@l line sustained-release

products, were bought aj Hos -. he letters A, B, C, and

es of the products.
\\\\

Information of these I pendix A.
M

e ts

D were given to

powder potency 100.35%(Fluka

2. Worki K—____" y111 powder (Sigma) lot no.

78F0419 Eﬂ . o @
P TIHYITIVE TTEYY S

(FA trading Coq)1 lot no. 890022,

’Q‘WW&NﬂiﬂJ 1RIANYIA Y

Methanol HPLC grade(J.T. Baker Inc., U.S.A.)lot no.24P0198

5. Acetonitrile HPLC grade (J.T.Baker Inc., U.S.A.) lot no,
24P2300
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6. Potassium dihydrogenphosphate GR. (E.Merck, Germany) lot no.
304A707573

7. Sodium acetate trihydrate (May & Baker, England) lot no.

MX7009

8.‘ Zinc sulfate *ﬁ:ﬁ hy ;f - JGR. (E.Merck, Germany) lot no.
244TA327983 :

9. ortho-P : 85% ‘g\%:: erck, Germany) lot no.
046K15068573 | |

10. Hydrochl d (BDH) England) \lot no. 6983370J

11. Sodium e‘pellets GR. (EKA Nobel, Sweden) lot no.
8070-408 ’

i Potasagﬁ“'“‘_—“‘“_’ Sﬁfck, Germany) lot no.

0101195 jﬂ lﬂ
ﬁ%ﬁﬂoﬂﬂ%@%@’m@ Denmark) 1ot no.

amaﬁmmumwmaﬂ

Sodium chloride GR. (E.Merck, Germany) lot no.
009K13577604

15. Glacial acetic acid 100% GR. (E.Merck, Germany) lot no.
0118K14090663 |
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Apparatus

1. Analytical balance (Sartorius, 1615 MP, Germany)

A Dissolution_ apparatus (72 RL, Hanson Research Corp.,

Northridge, Calif., U.S.A.)

5. Vortex m 'f_; -GE, ific industries, Inc.,

L Pumplawaters

- Turnablesabsorbance detector (Waters 484, Millipore,

esan  AUBINENINEINT

- Data module (Waters 745 B ‘nillipore.

QTR S Y BTV W e 50

8. Waterbath (Hetofrig CB60, DT. Hetotherm, Heto, Denmark)
9. Micropipet (Socorex, Swiss)

10. Sonicator (Bansonic 221, U.S.A.)
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11. Glassware

II Methods

A. In Vitro Studies

Four commercial . ',/ phylline sustained-release

products were bought f o' _ Ihe letters A, B, C and

D were given to rep es of the products.

Information of these pre pendix A.

All of these 4b ing both official and

non-official tests as The tests were:

sules of theophylline
sustained-release ﬁg}let : brand then weigh accurately
10 tablets individuall calculate the average weight.

(differential ﬂi%’a %W §5w EJ ’] n ‘i
q WW@M%%%W 1Y

2.1 From each brands, triturate a quantity of finely
powdered tablets, equivalents to about 100 mg of anhydrous
theophylline, put into a suitable conical 'flask. Add 150 ml of
methanol and sonicate until the insoluble material dispersed into fine

particles. Shake by mechanical means for 15 minutes, and filter
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into a 250-ml volumetric flask. Dilute with water to volume, and mix.
Pipet 5 ml of this solution into a 200-ml volumetric flask, dilute
with 0.1 N hydrochloric acid to volume, and mix: the ultraviolet
absorption spectrum of the solution so obtained exhibits maxima and
minima at the same wavelengths as that of a similar solution of
working standard theophylline, co‘ ,Pltﬂnt measured.

N7

ion the major peak in the

ref arwesponds to that of the

2:2 1

chromatogram  of 27,
standard preparati S 40D

of this powder, equivalent fo:abou mg of anhydrous theophylline,

‘J"z“, LA LA
was added with Jml of methanof ' Mﬂ%a

until the powder is

wetted. Then add'J' ml of

-

with frequent swirli}g until

\ppendix C), sonicate
as cé}pletely dispersed, and
heat on a steam bath ¢fer 15 minutes , It was left cool. The solution

was adj usteﬂtu‘&l @ qﬂoﬂ%ﬂ ‘§ w Hh’}ﬂtg buffer. After

filtering, 10 ml of solutiop was dilu uted to m with the

o G B FE1H81 V) 49 b v

; Pressure Liquid Chromatography compared with standard theophylline
which prepared by the same method. From 5 replicate chromatograms,

calculate for the quantity in mg of anhydrous theophylline.

High Performance liquid Chromatography Condition




43

Apparatus : HPLC Waters 510, Waters Ass. (Millipore), U.S.A.
Colummn :}kBondapak Cl18 stainless steel column, 3.9 x 300 mm,
125 ‘A 10 mem of Dimethyloctadecylsilyl bonded amorphous silica,

part no. 27324, Waters Associates Pty-Ltd., U.S.A., Pre-column 5 cm

2 2.0 m 1.d.
2
Mobile Phase : Phosphate Uffer fpe Methanol (7:3)
—_—
UV detector : 254 1/
Flow rate : 1 ml/

- Attnuation : 256 mv/f

Chart speed : 0.25 cm/min.:: —

Pressure

Temperature : Ambienty ..

ﬂumwﬂmwmm

Resolution sol tion : Preparg a solutio of anhydro caffeine in a

mmmﬂf‘rﬁ&}ﬁ%ﬂi{kﬁﬂw}fﬂ%ﬂﬂﬁgﬂl Bipat o

ml this solution and 10 ml of the stock standard solution into a
100-m1 volumetric flask. dilute with the mobile phase (Appendix C) to

volume, and mix.

Retention time : Theophylline, anhydrous 6.4 minutes

Caffeine, anhydrous 8.9 minutes
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4. Dissolution test (Al-Angary et al., 1990)
The dissolution test method for theophylline sustained-release

tablets was not available in any pharmacopoeias. Dissolution profiles

of theophylline sustained-release tablets were determined according to

the method which modified from that of Al-Angary et al. It was
described as follow. "

The dissolutio& was

apparatus type I (Ap e i - 00 ' he dissolution medium, at

out using the U.S.P.XXII
ar %65, d gastric fluid at pH

1.2 (Appendix C) by 900 ml of simulated

intestinal fluid at p ff.&i (or 23 hr. for once-
a-day theophylline Both fluids were
without enzymes. sime intervals 5 ml aliquots were
withdrawn and were immed te@p . with 5 ml of fresh dissolution
medium equilibrated at 37f’ — line concentration fromthe
filtered samples jas dér{é;:[ﬁed{ a 2 and the results were

reported as theT-»;u e rc

-

average of six dete@ina'i 0

Mwmﬁiww%’wmm
ARARIATT B A B

'dlssolutﬁxl medium (2, 4, 6, 8, 10, 12, 16, 18, and 20 mcg/ml) were
prepared and they were analysed using spectrophotometer at 270 nm.
Absorbance obtained versus known concentrations were fitted to a

straight line using linear regression (Appendix B).
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5. In Vitro Evaluation

Physical characteristics of all four brands of theophylline
sustained-release tablets were examined and evaluated to determine
whether each brand passed the general standard of U.S.P.XXII

requirements. A one way analysis of variance and Least Significance

Difference (LSD) (Appendix E) we % ned to assess the difference
of the dissolution ra _const tévalues of the reference

tablets

Thirteen volunteers with the,ages ranged from 20 to 45 years

partiipated 1ﬂnu Exj Q WEM&§ WE] qaﬂ\ based on history,

clinical examﬂxation and pre-entry hematﬂ.oglc and hnUemlcal tests.
o AR VAL Y] B3] Y o or
~ study w e fully explained to all subjects. They were taking no
medication, alcohol and cigarette for at least one week prior to and

throughout the study.
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3. Dose and Drug Administration

One or halved tablet (only in breakable brands) of
theophylline sustained-release tablets was given orally with water

every 12 hours for one week (or every 24 hours for once-a-day

4. Experi:n—&‘g:l///’é-
The study 7 .' I

preparation)

1ized crossover design.

der as shown in Table

Five millilitres ples were collected from a
forearm vein usgm a heparinl hey were immediately
transfered to h as collected before

after dosing (for 6nce-a-day preparations, the blood sample was

further co11eﬂeu£l1g w &lm ﬁt‘w)ﬂ rﬂeﬂl@d was immediately

centrifuged at 3000 rpm for¢S minutes.and the plasw was seperated

ons kopblel L AGURIT puobdbod #NYIQY
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Dosing Schedule

Table 2
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6. Determination of theophylline in plasma

Concentrations of theophylline in plasma were determined by
High Performance Liquid Chromatography using a method modified from

those described by Jung,1989. The procedure was shown as follows :

Plasma é:m; h; rd) 0.5 ml

1 lfate solution (10% w/v)
methanol containing 10
- standard, etofylline

30 seconds then

at 1200 rpm

ﬁfjg¢¢y-.5
7. Qperat iition
R ,

:HPLcEater ), Waters .(M]jlipore), U.S.A.

Colummn ﬂ%&lﬁ%ﬂ&ﬂsﬂ@% ge’]ﬂﬁmn, 3.9 x 300 mm,

125 ‘A 10 m of Dimethquptadecylsi bonded al phous silica,

Y e ML T

P Sl nm'i.d.

Apparatus

Mobile Phase : 11% acetronitrile in 0.01 sodium acetate buffer pH 4.0
(Appendix C)

UV detector : 280 nm



Flow rate : 1.5 ml/minute

Attenuation : 32 mv/full scale
Chart speed : 1.0 cm/mip.
Pressure
Temperature

Retehtion time

The theophylline - con , n plasma samples were

3

ophyll]rie were prepared in

Known amougs

distilled water to yi€ld, 0.625, 1.254.2.5, 3.75, 5.0, 7.5 and 10.0 mcg

et of ool I VIEI VI TWEINTIT

Exactl%I 10 mcl of each theopmlline standﬁd solution was
e, eV 1 b 1) KR K Gl conconi
0.5 ml qhuman blank plasma, except the first test tube was added with
10 mcl of distilled water. Finally, the concentrations of plasma
standards were 0, 1.25, 2.5, 5.0, 7.5, 10.0, 15.0, and 20.0 mcg/ml,
respectively. These plasma standards were then prepared and analyzed
following the same procedure as described previously. The ratio of

the peak area of theophylline to inter nal standard obtained versus
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known theophylline concentrations were fitted to a straight line using

linear regression (Appendix B).

9. Pharmacokinetic analysis

Since in each brand h&ilgf

The pharmaco B 4 _ ual plasma theophylline

ferences in dosage, all data was

normalized to be 200 mg (or 400 mg dose once daily

concentrations fro

method. i 73 \
In case : OnVE : l\kod the peak plasma

concentration and the ti eak p neentration were directly
observed from the e area under the plasma
concentration-time curv

(all data formulate AUC wer&m -i 400 mg per day).

o |-/,. JI..- .l" e .
Fluctuati?&of ca@h dmg {nﬁ;m?was calculated using

an equation. _
fﬂ

% fluctuation =¢ «{peak - trough)/trough X 100

ﬂus’mamwmm

valuation of Bioequival

amaﬂmm 1IN Y

comparative bioavailability of all four brands of

theophylline sustained-release tablets in this study were assessed
using the four relevant pharmacokinetic parameters, C_, t_,

AUC and %fluctuation.
The differences in e e AUC and %fluctuation amongA

the four brands were determined by one way analysis of variance (ANOVA)
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at the significant level of o = 0.05. If the results showed
statistically significant difference, the difference of these values
between the values of the reference product and those of each brand
were examined by LSD. In the same way, if the result showed no
statistically signif icant differences from those of the reference

product, the test brands we

‘ sidered to be bioequivalent to the
reference brand. ]7‘

Z.

tl...] Lepe=Tn.-Vivo| Co x‘-"ﬁ,_-,‘ on Stud

Correlln used to test the

relationship betwese s, (the dissolution rate

constants), and th t,» AUC and %

12.
The . phart cinetics Wwlline following drug
administration to @an followed tl S -orc@- kinetics.

Autdngninegns
RINNIUANIININY
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