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APPENDIX A

TEST PRODUCTS

Codé Brand name Mft. date Batch no.

A |Zentac tablet | ‘. ) R D6-08-87 B19127HA
B [Ranidine tablet "lfﬁui- L 20-12-87 | 711392

¢ [|Radine tablet ! 50he ; 1s-08-87 | 308-394

D |Histasc tablet R :;3375\ . 00-06-87 | HST35-87E
E |zantidon '?——_—‘ 3 2 0-g6 lzznubs

1 |Zantac injection| Glaxo UK. Ltd. 01-06-88 B2678HB
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APPENDIX B

STANDARD CURVES DETERMINATION

The typical standa pves and data for ranitidine

hydrochloride concen& "_; ;“’Ibondioxlde free water,

‘éted intestinal fluid

in Tables 31( 34 and

simulated gastric fIlUh
pH 7.5 and pooled-

- Figures 14?17. re
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|
Table 31 §Typical Standard Curve Data for Ranitidine
Hydrochloride Concentrations in Carbonaioxide
Free Water. Estimated Using Linear Regression1
Standard Conc. . Absorbance versely estimated”® % Theorys
No. {mcg/ml) at 3 \\} }/ conc. (mcg/ml)
1 1.00 101,75
- 2 2.00 98.46
3 3.00 88.83
4 4,00 102.90
5 6.00 99,58
6 8.00 99.58
7 10.00 100.91.
8 15.00 88.41
9 20.00 100.69
100.12
4 : S.D. 1.46

ﬂ‘HEI’J’VIEWIﬁWEMﬂ? s
’ﬁW'FMﬂ‘iﬁU UNAINYQ Y

2. Invers ely estimated concentration = Absorbance-0.0020

0.0452

Inversely estimated concentration X 100

3. % Theory

Known concentration

X 100




ABSORBANCE(313nm)

 §Figure 13

Typical Standard urvo Afor Ranitidine

ek wmw B G orvorbionie
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*
Table 32 Typical Standard Curve Data for Ranitidine
Hydrochloride Concentrations in Simulated Gastric
Fluid pH 1.2. Estimated Using Linear Regression’
Standard Conc. Absorbanc Inversely estimated® % Theory®
No. (mcg/ml) at 22 conc. (mcg/ml)
1 1,00 97.64
2 2.00 97.91
*
3 3.00 99,21
4 4,00 101.23
5 6.00 102.03
6 8.00 101.30
7 10.00 101,40
8 15.00 98.27
9 20.00 100.34
99.92
StDo 1-6
- , ‘a 7, .
- AUHINENINEINT
— - oo

et s

~ ARV IUNAIINY AL, .

P aneﬂsely est imat concen

ek
.

0.0550

Inversely estimated concentration X 100

3. % Theory

"¥nown concentration

X 100

4, C.V. = S.D
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Figure 14

,i.

Typical ‘ tandard Curve : or Ranitidine
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Table 33 S Typical Standard Curve Data for Ranitidine Hydro-
chloride Concehtrations in Simulated Intestinal

Fluid pH 7.5. Estimated Using Linear Regression1

Standard Conc. Absorbancq nversely estimated” % Theorys

No. (mcg/ml) at 2 conc. (mcg/ml)

1 1.00 98.66
2 2.00 99.66
3 3.00 98.51
4 4.00 100.17
5 6.00 101.45
6 8.00 100.42
7 10.00 101.14
8 15.00 98.30
9 20.00 1100.68
99.89

s.D. 184

ﬂ‘HEH'VlEWIﬁWEI‘]ﬂ‘ﬁ iy

-~ ARPAINT NWI’JV]EI’WG}JW =

2. Invefsely estimated concentrat Abso

0.0447

Inversely estimated concentration X 100

3. % Theory

Known concentration

4., CiV = 8.0, X 100
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Typical“ Standard Curve T f | Ranitidine
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y Table 34% Typical Standard Curve Data for Ranitidine Hydro-
o chloride Concentrations in Pooled Human P}asma.
Estimated Using Linear Regréssion‘
Standard Conc.: Peak Height Inversely estimated® % Theory®
No. (ng/ml) R*/1s" ratig conc. (ng/ml)
1 50.00 101.44
2 100.00 101.72
3 200.00 105.18
-
4 300.00 100.57
5 © 500.00 99.99
6 800.00 101.81
iy 1000.00 102.14
8 2000.00 101.64
101.81
1.44
o |
- |
< AMEANENINYINI
2, Inverselyfestimated
TRIANN ‘3‘%”31’91@%%
0.0
3, % Theory = Inversely estimated concentration 100

Known concentration

- PR e Sl ie i 7% T X160

Mean

Procainamide HC1

o'
"

e a = Ranitidine HC1
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Figure 16 Typical tandard C rve = for Ranitidine

Hvﬁuxmwﬂmwm s e i

qwm\mmumwmaﬂ




APPENDIX C
DISSOLUTION MEDIA
Composition of two dissolution media

1.

2 gm. |
’ 8.3 gm. |
g ml,
1000 ml.
2.
6.8 €m.
190 ml.
10 gm.
R e T - ‘_..‘. 1000 ml;-
J

FIIJ&J’LMW {iTn - G ‘
ammnﬁmwﬂmmﬂ *




APPENDIX D
SUBJECTS

Table ssfSuBJect Demographic Data

Subject No. Sex A ¢ 3 | We ght (kg.) Height (cm.)

170

b

170
164
173
167
163
175

X Rt B
AUBARENINEDNT

* ARRATUIMINGINY ™

MEAN 21.8 8.7 170. %

O M8 W AW s ®

-
-

SD- ” 1-3 7.1 4.4




APPENDIX E
NONCOMPARTMENT MODEL

Noncompartmental met of analysis has been used to

determine certain phermgﬁ ' : rameters from the plasma
concentration data : i : hem to any Aspecific

T — 3
compartment modely ‘ : ually based on +the

determination of t concentratjothime

curves, and/or the curves, The method
can also be applie artment model +that

follows linear phar

Statistical Moments 3

ical concept of

moments to pharma 1979 by Yamaoksa

et al. (42) and Cuﬂle Rﬁgelman and  Patties

(34) applied statistical moment theory to the evaluation of

f«wuwmﬁuﬂqwﬂwswawni

TR IR ML TG TG g oo

metabolizqd or excreted at the same time. The individual
molecules of drug will move through a body compartment,
therefore the residence time of the drug in the body can  be
conceived as a frequency distribution with +the mean and
variance about +the mean. Analysis of the distribution

function can be made by the use of statistical moment method.




103

In pharmacokinetics, we have regularly measured the
- area under the concentration-time curve from zero time to
infinity [AUCJ:. The area under the first moment of +the
curve is defined as the area under the curvé of the product

of time, t, and plasma conce: ation, Cp, from zero time +to

o5
infinity EAUMC% versus t

@
CAUC], —f- |
dnd ; .d-"'ﬁifff
®

[AUMC%

Eq 'O'.4
Eq P
Since it : 1\? "to collect blood

} \K ation be measured (at

3

infinity time), ¢ “camplling| 1s usually collected

sample until there

until some appropriat £ .. Thus;, for ‘the

determination of the & ug concentration curve
from _zero time £O = » "f’!an be calculated
using the trapezgidsl ru! >tidual area of the
curve from t" to l?Pinity can be determined by integrating

e e NN T

to infinity. The result is as the equatton

ammmmwnwmaﬂ

6
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Where C* is the last sampling time concentration, Kel or the
elimination rate constant calculated from the slope of +the
terminal log-linear portion of the pfasma concentration—-time

o0
curves. The sum of the two partial area is [AUCJo .

The same appr ' ,ﬁg used to estimate total

AUMC. The area u nt curve from +" to

infinity is estimat ©
w 4
]tC dt

»

B sase %
t.
Therefore:
[+
[AUC]o Bag vieoe B
% L
[AUMCJO C Eq s 09 9

Kel K%el

ﬂ‘lJEl’J‘V]EJ‘V]ﬁWMﬂ‘i

an residence t ime (MRT) can be defined as the
mean t&WﬂMﬂw it. through
the bodyq_and involves 8 comgm ?ﬁﬂ ﬁc procésses.
including in vivo release from the dosage form, ebsorption
into the body, and all disposition processes. Thus, the MRT
repréaents the time for 63.2% of the administered dose to be

eliminated by all processes.
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w,
ok
Thus’ MRT L [AUMC Jo ‘ Eq LI 10
o
-LAUC],

The MRT of a drug after IV bolus administration
provides a useful estimat the persistent time in +the
body +that is y the parameter termed
half-1ife. It can bewsl that /_, '

.“ i
t;,a Eq e e e 0 1 1

The MRT f ‘pondfictentansous input (n.i.v.)
involves a mean abso on -Lf MAT), and can be defined as
follows ¢

MRT“‘ o ™ 3 AW R Eq * 0 00 12

B 0
The termmm e@ to the mean ‘time
o involved in the in ¥ivo release and absorption processes as

wrr sooe oG LB EIRLT sversion 1

first order p cess MAT ca? be’ defined as Follows 3

awwmmmumwmaﬂ

Ka

Where Ka is the apparent first order absorption rate constant.
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Therefore, Moment analysis and the concept of MRT
are much useful for comparing the absorption characteristics

of a drug from different formulations. 1

Bioavailability

. Bioavailabil
fraction (F) of =a 1 ’c~e ha ! actually reaches the

systemic circulabi-: as follows

F = C[AUC
snous
Eq L 14
LAuC
Equation 14 assumes egus clegrances in the oral and

~intravenous stud_— e oral dose available

relatively to a Ff*7u~ »t her : natravenous injec£ion

£5 et
(Frel) may be estﬁa 2

sgiilar equation
ﬂuEI’JT’IEWI‘iWEI']ﬂ‘i
quﬂ\ﬂﬂ‘imﬂﬁﬂﬂ&ﬂﬁﬁl




APPENDIX F,

STATISTICS

i. Mean (i)

x|

3. Testing the Di

(hy'l‘-test)

ﬂ 'LI*EI o Em"ﬁ“mﬂﬂ 3

= Sample means

QWW&\%ﬂim‘ﬁiﬁWﬂmﬁﬂ

Sample standard deviation

N1 s N2 = Sample size
The null hypotheéis H° 3 uie R e
The alternative hypothesis H_ : ’, ‘# K,
The stetistic t is sive as t = (X, -X) - tu_ - w)d
Sp
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First homogeneity of variance is tested using the

F test, which is defined as follows :

i (s‘ ) = wo sample variances

(s2 )a wo sample variances
With  thi: hwpothesis of no
difference between M on vériances is

_evalusted. If the F is he null hypothesis"

stands.

'

3.1 If eSS , the statistic t is given as

-
—

AuEInENINeINg
e st AARIATOIANINYIAY

2

s & e J¥ A4y
: o 2

N N

1 2
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with degree of freedom, d.f. :

tic . Par this case is

Where the pooled variar

f »i.'

‘wmmm«a - g
AT INERE

with degree L Ya freedom, d.f.

dsfs # N 4. W = _2

1 2

This + value is compared with t which s

(tmb?

obtained from the Lable fonr & .

2




y

1

is rejected

110

LT R , +the mnull hypothesis +that k= R

ttmb) ) 3

and the alternative hypothesis is accepted. If t is

not significant, the null hypothesis stands.

4.

The correlat

of the relastionship o

whére r
N

Test of Zero

Let

Correlation C

a quantitative measure

two variable ( X and Y)

B v -z ']

Correla_
= the numbqf

N ,
Con e N

V

!grue correlation coef' cient, estimated by r

The null hypothﬂuﬂq 'ﬂﬁlﬂﬁw El,]ni

The alternative pothesis

WG

The value

of freedom.

W]'J‘V]Eﬂﬁ?:l

of + is refered to a t distribution with (n-2) degree

If the ¢ is not significant, the null hypothesis stands.
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5. Analysis of Variance (ANOVA)

‘Analysis of Variance for Completely Randomized Design

Source of : T, Mean | Variation

Variation | /| V" ﬂEHg%%.Square Ratio
K
Among- & Yolts =
: = among
group Y N > ad L\ k-1 ‘ Msnmcnu
3 (Treatment) MS j
within

Within-

Y Mx

Fwithin
group N-k

(Error)




\-.*

where

which

(N-k).

= ﬂs

accépted.

= Observed value 1 at Treatment Jj

13

1,2,0-0.,11

: mfmwﬂmwmm
’ﬂ*W’Tﬁ\?ﬂ‘iﬁm"ﬁ%%mﬂ e

dbtained from the table at degree of freedom (k-1) and

) g R e , the mnull hypothesis <+that g N

(tab) a

. ya ijs rejected and the alternative hypothesis is

If F is not significant, the null hypothesis stands  (39),
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