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ABSTRACT 

An i n t e g r a t e d  program PEELFIT is  r e p o r t e d  f o r  t h e  

Apple I Ie  microcomputer ,  which p e r f  orms 

p h a r m a c o k i n e t i c  a n a l y s i s  f o r  i n t r a v e n o u s  and f i r s t  

o r d e r  a b s o r p t i o n  (o ra l  o r  i n t r a m u s c u l a r )  d a t a .  

PEELFIT, w r i t t e n  i n  bas ic  l a n g u a g e ,  u s e s  plasma 

c o n c e n t r a t i o n  and t i m e  f o r  i n p u t .  Upon t h e  u s e r ' s  

c h o i c e ,  i t  carr ies  o u t  n o n - l i n e a r  r e g r e s s i o n  on t h e  

d a t a  f o r  c u r v e  f i t t i n g ,  a c c o r d i n g  t o  a one o r  two 

compartment  model.  The c u r v e  f i t t i n g  can  be done  w i t h  

t h r e e  w e i g h t i n g  schemes. P a r a m e t e r s  of t h e  p lasma 

257 

Copyright 0 1987 by Marcel Dekker, Inc. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



258 SETH, SCHAEFFER, AND STAMM 

c o n c e n t r a t i o n  e q u a t i o n s  a re  o b t a i n e d  from t h e  

r e g r e s s i o n  a n a l y s i s  and  f u r t h e r ,  t h e s e  a re  employed t o  

c a l c u l a t e  t h e  r e l e v a n t  p h a r m a c o k i n e t i c  p a r a m e t e r s .  

F i n a l l y ,  t h e  p e r c e n t a g e  of d o s e  abso rbed  ( a b s o r b a b l e  

f r a c t i o n )  i s  c a l c u l a t e d  a s  a f u n c t i o n  o f  time. Var ious  

known d a t a  were a n a l y s e d  w i t h  P E E L F I T  and t h e  r e s u l t s  

o b t a i n e d  conf i rmed  its a c c u r a c y .  

INTRODUCTION 

Most of t h e  e x i s t i n g  programs which pe r fo rm s imilar  

e s t i m a t i o n s  of  p h a r m a c o k i n e t i c  parameters, need  

r e l a t i v e l y  power fu l  and e x p e n s i v e  compute r s .  P E E L F I T  

w a s  d e v e l o p e d  t o  be u s e d  on t h e  Apple I I e  compute r ,  

which i s  f i n a n c i a l l y  a f f o r d a b l e  by most l a b o r a t o r i e s  

and e d u c a t i o n a l  i n s t i t u t e s .  PEELFIT r e q u i r e s  an  Apple 

I Ie  (64K) w i t h  t w o  d i s c  d r i v e s .  I t  i s  i n t e g r a t e d  t o  

r u n  1 2  programs which a r e  needed tQ perform v a r i o u s  

t a s k s  and c a l c u l a t i o n s  , n e c e s s a r y  f o r  t h e  

. p h a r m a c o k i n e t i c  a n a l y s i s .  A l l  t h e  programs a r e  o n  a 

s i n g l e  d i s c  and once  P E E L F I T  is s t a r t e d ,  t h e y  r u n  

a u t o m a t i c a l l y  a s  and when needed d u r i n g  t h e  a n a l y s i s .  

P h a r m a c o k i n e t i c  a n a l y s i s  o f  d a t a  o b t a i n e d  by 

i n t r a v e n o u s  i n j e c t i o n  h a s  been p r e v i o u s l y  r e p o r t e d  

w i t h  t h e  Apple I11 ( 2 )  b u t  i t  employs l o g - l i n e a r  

r e g r e s s i o n  f o r  c u r v e  f i t t i n g .  
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PEELFIT 259 

THEORETICAL SECTION 

The p rogram PEELFIT ( F i g . 1 )  s ta r t s  w i t h  a d a t a  i n p u t  

r o u t i n e .  An i n i t i a l i s e d  d i s c ,  c a l l e d  DATA D I S C ,  i s  

r e q u i r e d  t o  be i n s e r t e d  i n  s e c o n d  d r i v e  on  wh ich  a l l  

e n t e r e d  d a t a  a r e  s a v e d .  Up to  1 0  s e t s  o f  d a t a  c a n  be 

e n t e r e d  a t  a t i m e .  The d a t a  e n t e r e d  a r e  s a v e d  on t h e  

d a t a  d i s c  u n d e r  s p e c i f i c  f i l e  names ,  g i v e n  b y  t h e  u s e r  

and may be u s e d  a t  a n y  time b y  t e l l i n g  PEELFIT t o  

a n a l y s e  t h e  s p e c i f i c  name f i l e .  To e n t e r  more t h a n  1 0  

s e t s  of d a t a ,  the p r o g r a m  may be r u n  a g a i n ,  PEELFIT 

a c c e p t s  I - '  f o r  m i s s i n g  o r  u n d e t e c t e d  v a l u e s .  O n c e  a l l  

t h e  d a t a  a re  e n t e r e d ,  t h e  v a l u e s  a r e  d i s p l a y e d  on t h e  

s c r e e n  and  t h e  user  is a s k e d  f o r  c o r r e c t i o n s , i f  a n y .  

C o r r e c t e d  v a l u e s  a re  a g a i n  d i s p l a y e d ,  c o n t i n u i n g  t i l l  

t h e  u s e r ' s  s a t i s f a c t i o n  b e f o r e  s a v i n g  t h e  d a t a .  

INITIAL ESTIMATIONS : After s a v i n g  t h e  d a t a ,  t h e  

n e x t  p rogram t o  es t imate  i n i t i a l  s t a r t i n g  v a l u e s  o f  

p o l y e x p o n e n t i a l  e q u a t i o n  p a r a m e t e r s  ( F i g . 2 )  is  r u n .  

A l l  t h e  s u b s e q u e n t  programs a re  d e s i g n e d  t o  r u n  

a u t o m a t i c a l l y .  The d a t a  c a n  be a n a l y s e d  f o r  o n e  

c o m p a r t m s n t  or two c o m p a r t m e n t  I V  or  f i r s t  o r d e r  

a b s o r p t i o n  m o d e l s ,  a s  c h o s e n  by t h e  u s e r .  The i n i t i a l  

e s t i m a t i o n  nf parameters i s  d o n e  b y  t h e  ' p e e l i n g '  

t e c h n i q u e .  F o r  o n e  c o m p a r t m e n t  m o d e l s ,  t h e  i n i t i a l  

est imates of e q u a t i o n  p a r a m e t e r s  a r e  made w i t h o u t  
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260 SETH, SCHAEFFER, AND STAMM 

S T A R T  

D A T A  INPUT 

RECORD D A T A  

ONE COMP 
FIRST ORDER 

ONE COMP w 
E S T I M A T I O N  

REGRESSION 

pHARMACOK I N E T l C  
PARAMETERS 

ESTIMATION FOR 

E S T I M A T I O N  
EOUATION 2 

NON LINEAR 
REGRESSION 

FOR EO. 2 

PHARMACO K I NET I C 
PAR AMET E R S  

ESTIMATION FOR * 2 COMP I V  

ESTIMATION 

F I R S T  ORDER 

I N I T I A L  
E S T I M A T I O N  r - l  EQUATION h 

NON LINEAR N O N  L I N E A R  
REGRESSION REGRESSION 

PARAMETERS 
ESTIMATION FOR 

1 COMP FIRST ORDER 

ABSORBED 

I PHARMACOK I NET I C  
PARAMETERS 

E S T I M A T I O N  FOR I 2 COMP FIRST ORDER 

ABSORBED 

F i g .  1 : SCHEMETIC PRESENTATION OF VARIOUS 
PROGRAMS AND ROUTINES INTEGRATED IN PEELFIT. 
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PEELFIT 261 

. 
D I  S P L A Y  PO I N T S  
SEMI LOG PLOT 

T W O  COMP 
F I R S T  ORDER FIRST ORDER 

LOG -LI NE A R  
RECRESSION P O I N T  FOR 

ESTIMATE A . f l  

CHOOSE BREAK 

T E R M I N A L  SLOPE 

REGRESSION POINT FOR 
E S T I M A T E  B . f l  T E R M I N A L  SLOPE 

t t 

t I 

S U B S T R A C T  L O G -  L I  N E A R  
R E G R E S S I O N  

E S T I M A T E  A2,fl 

LOG-LI NEA R 
RECRESSION 

E S T I M A T E  e,b A e - D  

S U B S T R A C T  LOG-LINEAR 
R E G R E S S I O N  SUBSTRACT 

E S T I M A T E  Ka A Z  c-f l t  

I r  
LOG-LI  NEAR $. 
R E C R E S S I O N  L O G - L I N E A R  

RECR E S S l  ON 
E S T I M A T E  A 1 , @  

E S T I M A T E  A ,  K a  

t 

f 

SUBSTRACT 

A 1  e-flt+ A l  =-at 

L O G - L I N E A R  ~ 

R E C R E S S I O N  
E S T I M A T E  K~ 

I 
D I S P L A Y  C U R V E  WITH 

E S T I M A T E D  P A R A M E T E R S  

A N O N  L I N E A R  REGRESSION 

F i g .  2 : ROUTINE FOR INITIAL ESTIMATION OF 
POLYEXPONENTIAL EQUATION PARAMETERS. 
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2 6 2  SETH, SCHAEFFER, A N D  STAMM 

f u r t h e r  i n f o r m a t i o n ,  b u t  for two compartment  mode l s ,  

t h e  o p e r a t o r  is r e q u i r e d  t o  choose  t h e  break p o i n t  

where t h e  t e r m i n a l  phase  o f  t h e  c u r v e  b e g i n s .  The 

p o i n t s  a re  d i s p l a y e d  on a semi- log  p l o t  and t h e  break 

p o i n t  i s  s e l e c t e d  by moving t h e  c u r s o r .  An a p p r o x i m a t e  

v a l u e  for t h e  l a g  time, i f  a n y ,  is  r e q u i r e d  t o  be 

e n t e r e d .  The c u r v e  c o r r e s p o n d i n g  t o  t h e  a p p r o p r i a t e  

e q u a t i o n  and  e s t i m a t e d  p a r a m e t e r s  a p p e a r s  o n  t h e  

s c r e e n .  A t  t h i s  s t a g e  t h e  o p e r a t o r  c a n  choose  a n o t h e r  

model or e d i t  t h e  d a t a  by a d d i n g ,  d e l e t i n g  or  c h a n g i n g  

a p o i n t .  On c o n t i n u a t i o n  t h e  ' w e i g h t i n g  s c h e m e '  i s  

s e l e c t e d  from t h r e e  c h o i c e s :  none ,  1 / Y  and l / Y z  . A l l  

f u r t h e r  p r o c e s s i n g  is done  on t h e  e d i t e d  d a t a .  

CURVE FITTING : The i n i t i a l  estimates a r e  t a k e n  a s  

t h e  s t a r t i n g  v a l u e s  by t h e  n o n - l i n e a r  r e g r e s s i o n  

program ( F i g . 3 ) .  Curve f i t t i n g  is  done  by a ' w e i g h t e d  

l e a s t  s q u a r e  f i t '  method.  The p r o c e d u r e  adop ted  was 

d e s c r i b e d  by Bevington  (9). During  t h e  c u r v e  f i t t i n g ,  

t h e  u s e r  h a s  6 o p t i o n s  t o  m o n i t o r  t h e  o p e r a t i o n :  

p r i o r i t y  r e s u l t s ,  p r i o r i t y  p l o t ,  a l t e r n a t e  r e s u l t s  and 

p l o t  ( d e f a u l t ) ,  p l o t  and c o n t i n u e ,  r e s u l t s  and 

c o n t i n u e ,  and  p roceed  w i t h  p h a r m a c o k i n e t i c  p a r a m e t e r  

c a l c u l a t i o n s  w i t h  p r e s e n t  v a l u e s .  Any of t h e  above  

m o n i t o r i n g  modes c a n  be choosen  between each 

i t e r a t i o n .  The c u r v e  f i t t i n g  c o n t i n u e s  till t h e  % 
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PEELFIT 

‘ I  

2 6 3  

e PARAMETERS 

U. OMATRI CES 

FORM SCALED 

I 
I I 

INVERT (a+ 1 )  
CALCULATE 

Ir 

A = X / I O  
NEW PARAMETERS 

OLD AND NEW e = %change of 
Sum of Squares. 

+YES 

PHARMACOKINETIC 
PARAMETERS 
ESTIMATION 

F i g .  3 : ROUTINE FOR NON-LINEAR REGRESSION. 
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264 SETH, S C H A E F F E R ,  AND STAMM 

change  between l a s t  and p r e s e n t  sum o f  s q u a r e s  is less 

t h a n  o r  e q u a l  t o  0.00001 %. 

ESTIMATION OF PHARHACOKINETIC PARAMETERS : The 

f i n a l  p o l y e x p o n e n t i a l  p a r a m e t e r s  o b t a i n e d  a f t e r  

n o n - l i n e a r  r e g r e s s i o n  a r e  used f o r  e s t i m a t i n g  t h e  

p h a r m a c c k i n e t i c  p a r a m e t e r s ,  i l l u s t r a t e d  i n  t a b l e  1. 

The i n p u t s  r e q u i r e d  f o r  t h e  I V  models  a re  d o s e  i n  mg, 

u n i t s  of  time and plasma c o n c e n t r a t i o n .  F o r  t h e  f i r s t  

o r d e r  a b s o r p t i o n  models ,  t h e  f r a c t i o n  o f  d o s e  a b s o r b e d  

i s  a l s o  r e q u i r e d  f o r  c a l c u l a t i o n s .  I f  t h e  f r a c t i o n  o f  

d o s e  a b s o r b e d  is n o t  known, t h e  d e f a u l t  v a l u e  is 1. 

The e q u a t i o n s  r e p r e s e n t i n g  plasma c o n c e n t r a t i o n  are  : 

One compartment  I V  model 

t C = B e B '  

Two compartment  I V  model 

. . (1)  

One compartment  f i r s t  o r d e r  a b s o r p t i o n  model 

tl = l a g  t i m e  

c 3 -  A g K a . ( t - t l )  Ae4. ( t - t l )  . . ( 3 )  

Two compartment  f i r s t  o r d e r  a b s o r p t i o n  model 

- rJt-tL) + A2; B.( t - t l  - K a . ( t - t l )  
C = A l e  + A3e . . ( 4 )  
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PEELFIT 265 

TABLE 1 : PHARMACOKINETIC PARAMETERS ESTIMATED BY 

PEELFIT. 

PHARMACOKINETIC 
PARAMETERS 

~~ 

INITIAL PLASMA 
CONCENTRATION 

AUC ITRAP) 

AUC (PARA) 

APP. VOLUME OF 
DISTRIBUTION (TRAP) 

APP. VOLUME OF 
DISTRIBUTION (PARA 1 

Ka 

Ke 

K12 

K21 

HALF LIFE (ELI) 

HALF LIFE (ABS) 

YOL-CENTRAL COMP. 

VOL.SECOND COMP. 

PLASMA CLEARANCE 
(TRAP ) 

PLASMA CLEARANCE 
( PARA) 

CONC. IN 2nd 
COMPARTMENT 

C ma% 

T ma% 

MRT 

VRT 

NE COMP 
IV 

TWO COMP 
IV 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

INE COMP.lst 
ORDER ABS. 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

rwo coMP.ist 
ORDER ABS. 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 

+ D
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266 SETH, S C H A E F F E R ,  AND STAMM 

I n  one compartment  f i r s t  o r d e r  a b s o r p t i o n  model ,  t h e  

time v s  % abso rbed  i s  c a l c u l a t e d  u s i n g  WAGNER-NELSON 

e q u a t i o n  ( 1 , 1 1 1 .  While p l o t t i n g  t h e  c u r v e  o f  time v s  % 

a b s o r b e d ,  t h e  f i r s t  p o i n t  (0,O) i s  added t o  t h e  d a t a .  

tn 
(A/Vd) tn  = Ctn + 8 . J C  d t  . .(5) 

c o  

For two compartment  f i r s t  o r d e r  a b s o r p t i o n  model ,  t h e  

t i m e  v s  % abso rbed  i s  c a l c u l a t e d  u s i n g  LOO-RIEGELMAN 

e q u a t i o n  ( 1 , 1 0 1 .  

( A / V l ) t n  = C t n  + K e .  J% d t  + T t n  

T t n  b e i n g  t h e  t i s s u e  c o n c e n t r a t i o n  a t  t i m e  t n  and is 

. . ( 6 )  
to 

g i v e n  by t h e  e q u a t i o n  : 

Ttn  = Ttn-1.e -K21 'At+[(K12/K21).  Ctn- 1 1 I+ - K 2  1.A t . (1-e 

(K12.AC.At/2) ..(?'I 

The s t a t i s t i c a l  moments are c a l c u l a t e d ,  a s  d e s c r i b e d  

by Kiyosh i  Yamaoka e t  a1  ( 1 4 ) .  

RESULTS AND DISCUSSIONS 

To e v a l u a t e  t h e  a c c u r a c y  of c u r v e  f i t t i n g ,  t h e  

f o l l o w i n g  p r o c e d u r e  was a d o p t e d .  With a n  HP41C 

( H e w l e t t  P a c k a r d )  compute r ,  f o u r  s h o r t  programs were 

made. Each program c a l c u l a t e d  C v a l u e s  a c c o r d i n g  t o  

one of  e q u a t i o n s  1 , 2 , 3  and 4 .  A r b i t r a r y  v a l u e s  f o r  t 

and e q u a t i o n  p a r a m e t e r s  were i n p u t  and C v a l u e s  were 

o b t a i n e d  a s  o u t p u t  from t h e  H P 4 1 C .  T h i s  was r e p e a t e d ,  
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PEELFIT 2 6 7  

PARAMETERS t INPUT 
INPUT HP41C I HP41C 

. F i t t e d  to One Be'B't TABLE 2 : E q u a t i o n  C = 

C OUTPUT PARAMETERS OUTPUT PEELFIT 
HP41C WHEN INPUT C AND t 

Compartment I V  Model, S=Sum of squares, 

1 1 / Y  

8-9.991098 8-10.002365 
!3=0.199836 8-0.1999923 

5=.0001312 S=.00014842 

l / Y Z  

8-10.004597 
p-0.2000631 

5-.000175 

0.0 
1.0 
2.0 
3.0 
5.0 
10.0 
15.0 
20.0 

10.00 
8.19 
6.10 
5.49 
3.69 
1.35 
0 . 4 9 8  
0.183 

s e l e c t i n g  e a c h  of t h e  above e q u a t i o n s .  Four s e t s  of 

d a t a  were t h u s  c o l l e c t e d  for C ,  t and t h e  e q u a t i o n  

p a r a m e t e r s ,  each  s a t i s f y i n g  one of t h e  above ment ioned  

e q u a t i o n s .  These values of C and t w e r e  i n p u t  i n  

PEELFIT and e q u a t i o n  p a r a m e t e r s  were c a l c u l a t e d  by i t ,  

c a r r y i n g  o u t  n o n l i n e a r  r e g r e s s i o n  on t h e  da t a .  The 

r e s u l t s  o b t a i n e d  are  summarized i n  tables 2-5. 

The e q u a t i o n  p a r a m e t e r s  e s t i m a t e d  by P E E L F I T  were 

h i g h l y  a c c u r a t e .  F u r t h e r  e v a l u a t i o n  was done  by 

u t i l i z i n g  known d a t a  and  r e c a l c u l a t i n g  them w i t h  

PEELFIT. 

DATA Ref.l.Page 30 - These  d a t a  were a n a l y s e d  by,  

N O T A R I  for a one compartment  I V  model.  The d a t a  were 

s l i g h t l y  mod i f i ed  by us, as t h e  o r i g i n a l  d a t a  for 
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2 6 8  

t INPUT 
HP4lC 

SETH, SCHAEFFER, A N D  STAMM 

C OUTPUT PARAMETERS OUTPUT PEELFIT 
HP4lC WHEN INPUT C AND t 

-a a t  - 8 . t  TABLE 3 : Equation C = Ac + Be .Fitted to 

A-19.989165 

8=10.01077 
0-0.1001757 

S-.00002906 

aPo.4999507 

Two Compartment IV Model. S=Sum of squares 

A-20.002508 A-19.995589 

8~9.9960737 8=10.004412 
6 -0.1000675 6 =o. 1001015 

S-.OOOO3605 S-.OOOO3149 

a-0.4995265 a-0.4998401 

INPUT HP4LC 

C OUTPUT 
HP41C 

2.98 
4.51 
5.18 
5.24 
4 . 6 6  
3.61 
2.226 
1.352 
0.498 

PARAMETERS OUTPUT PEELFIT 
WHEN INPUT C AND t 

WE I G HT I N G SC H EM E 
2 

1 1/Y 1/Y 

- 
A-9.987498 A59.991473 A=9.993804 
Ka10.50067 Ka=0 .50038  Ka=0.50016 
6-0.099946 6 -0.099970 8=0.099980 

S-.0000413 S-.OOOO431 S=.OOOO477 

A=20.0 
oc= 0 . 5  
B=10.0 
8 -  0.1 

I 0.0 
0 . 5  
1.0 
2.0 
3.0 
5.0 

10.0 
20.0 
30.0 
50.0 

30.00 
25.18 
21.18 
15.55 
11.87 
7.71 
3.81 
1.35 
0.498 
0.067 

WEIGHTING SCHEME 1 1 1  

- K a ( t - t l )  - 8 .  ( t - t l )  
TABLE 4 : Equation C = -Ae + A e  . Fitted 
tc- One Comp.First Order Absorption Model. S=Sum of 

squares. 

PARAMETERS 
INPUT HP41C 

A-10.0 
Ka-0.5 
8 -  0.1 

t INPUT 
HP4lC 

1.0 
2.0 
3.0 
5.0 
7.0 

10.0 
15.0 
20.0 
30.0 
50.0 0.067 I I 
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PEELFIT 269 

- K a  ( t  - t l )  +A3e - a ( t - t l )  +A2e i3 ( t - t l  1 
TABLE 5 : Equation C = A l e  

; A 3 =  - ( A l + A 2 ) ,  F i t t e d  . t o  Two C o m p . F i r s t  Order 

Absorption Model. S=Sm of squares, 

A1~10.0 

A2- 5.0 

Ka- 1.0 

a =  0.5 

B = 0.1 

0.1 
0.3 
0.6 
1.0 
2.0 
3.0 
5.0 
8.0 
10.0 
14.0 
20.0 
25.0 
30.0 
40.0 
50.0 

0.89 
2.35 
3.88 
5.07 
5.74 
5.19 
3.75 
2.42 
1.91 
1.24 
0.68 
0.41 
0.25 
0.091 
0.033 

PARAMETERS OUTPUT PEELFIT 
WHEN INPUT C AND t 

WEIGHTING SCHEME 

A1=10.060042 

A2=4.9873478 
6 ~0.0998044 

a =0.5001883 

Ka=0.9984017 

S-.00003032 

A1=10.117808 

A2=4.9978771 
6 =0.0999254 
Ka=O. 9975773 

S=.OOOO3176 

a =0.5023754 

1 / Y  

Al=l 
a = O  
A2=5 

f3 =o 
Ka=O 

-318445 
5073754 
0104096 
1000273 
9938583 

S=.OOOO4458 

TABLE 6 : C o m p a r i s o n  of results found by NOTARI 

R e f , l , P a g e  30 and calculated by PEELFIT for one 

compartment I V  model, 

NOTARI 45.710 0.141 0.441 142.86 7 142.857 

plasma l e v e l s  was i n  terms of f r a c t i o n  of dose.  A dose  

of 500 m g  was assumed and va lues  f o r  plasma 

concen t r a t ion  were converted from f r a c t i o n  t o  mg/ml. 

Values obtained a r e  compared i n  t a b l e  6 .  
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270  SETH, SCHAEFFER, AND STAMM 

1 -PARAMETERS) 5.;5 I 1.31a 1 B NOTARI 1.75 

TABLE 7 : Comparison of p a r a m e t e r s  found  by NOTARI 

and PEELPIT for data i n  Ref.l.Page 24. fitted t o  Two 

0 Po K Z  K21 K 1 2  

0.13 7.0 0.40 0.43 0.64 

Compartment IV Hodel. 

PEELFIT 5.252 1.337 1.727 0.129 6.979 0 .405  0.429 0.633 

DATA Ref . l .Page  2 4  - The r e f e r e d  d a t a  were f i t t e d  t o  a 

t w o  compartment I V  model by NOTARI. As t h e  d a t a  are 

a r b i t r a r y ,  a d o s e  of 25 mg and u n i t s  o f  p l a sma  

c o n c e n t r a t i o n .  as  ug/ml were assumed.  T h i s  d i d  n o t  

a f f e c t  t h e  p a r a m e t e r s  c a l c u l a t e d  ( t a b l e  7, F i g . 4 ) .  

TETRACYCLINE HC1 - These  d a t a  were o r i g i n a l l y  r e p o r t e d  

by Wagner ( 5 )  and t h e n  s u b s e q u e n t l y  f i t t e d  w i t h  a 

computer  program CSTRIP ( 4 ) .  Wagner has r e p o r t e d  

CSTRIP as a program f o r  o b t a i n i n g  ' I n i t i a l  

P o l y e x p o n e n t i a l  Pa rame te r  Es t ima tes ' .  These d a t a  were 

a l s o  a n a l y s e d  by  V a l e n t i n e  and Hunter  ( 3 )  w i t h  t h e  

ORAL program. 

The v a l u e s  o b t a i n e d  f o r  t h e  p a r a m e t e r s  by NON L I N E A R  

LEAST SQUARES a f t e r  u s i n g  C S T R I P  and  G R A P H I C A L  v a l u e s  

a s  i n i t i a l  s t a r t i n g  e s t i m a t e s ,  a r e  p r a c t i c a l l y  t h e  

same as  t h o s e  found by PEELFIT ( t a b l e  81. The sum of 

s q u a r e d  r e s i d u a l s  is a l s o  e x a c t l y  t h e  same and i s  less 

t h a n  t h o s e  o b t a i n e d  b y  ORAL,  CSTRIP and GRAPHIC, which 

c o n f i r m s  a n  a p p r o p r i a t e  f i t  o f  t h e  c u r v e  t o  t h e  d a t a  

( F i g  5,6). 
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2 7 2  SETH,  SCHAEFFER, AND STAMM 

~ ORAL 

TABLE 8 : Comparison of E q u a t i o n  P a r a m e t e r s  and  

C u r v e - F i t t i n g  r e s u l t s  for T e t r a c y c l i n e  O r a l  d a t a .  

( a  Data  from Ref.3.  ( b I G r a p h i c a 1  v a l u e s  used  as 

i n i t i a l  l e a s t  s q u a r e  e s t i m a t e s .  ( e ) C S T R I P  v a l u e s  used  

as i n i t i a l  l e a s t  s q u a r e  es t imates .  Data f i t t e d  t o  

e q u a t i o n  ( 3 1 .  S=Sum of  s q u a r e s .  Va=Variance 

GRAPHIC PARAMETERS NONLINEAR PEELFIT 
LEAST SQ 

WEIGHTING SCHEME 

A 

T 
Tlag ( h r )  
S 
Va 

a 

2.133 
1.034 
0.128 
0.610 
0.026 
0.003 

CSTRIP 

b 

2.130 
1.030 
0.129 
0.610 
0.026 - 

SPECTINOMYCIN I N T R A M U S C U L A R  - These  d a t a  were 

o r i g i n a l l y  r e p o r t e d  by Wagner e t  a 1  ( 6 )  , t h e n  

e v a l u a t e d  by CSTRIP ( 4 )  and a l s o  u s e d  i n  ORAL ( 3 ) .  I n  

C S T R I P  t h e  a b s o r p t i o n  p h a s e  was f o r c e d  t h r o u g h  0,O. I n  

ORAL t h e  p o i n t  0,O w a s  n o t  added ,  b u t  t h e  p o i n t  a t  4h 

w a s  i n c l u d e d  i n  b o t h  a b s o r p t i o n  and e l i m i n a t i o n  

phases .  We p r o c e s s e d  t h e  d a t a  w i t h o u t  any m o d i f i c a t i o n  

a t  a l l .  The sum of  s q u a r e d  r e s i d u a l s  o b t a i n e d  by 

P E E L F I T  a r e  l ess  t h a n  t h o s e  found by e i t h e r  C S T R I P  o r  

ORAL ( t a b l e  9 1 ,  confo rming  a b e t t e r  c u r v e  f i t  t o  t h e  

d a t a  ( F i g  7 , 8 ) .  

CONCLUSIONS 

Most o f  t h e  p r e s e n t  c u r v e  f i t t i n g  and  p h a r m a c o k i n e t i c  

a n a l y s i s  programs c a n  b e  b r o a d l y  c l a s s i f i e d  i n  t w o  
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2 7 4  SETH,  SCHAEFFER, AND STAMM 

T I M E  U S  X ABSORBED P L O T  O F :  

W A G N E R  T E T R A C Y C L I N E  

TIME( HRS)  X ABSORBED 

1 
2 
3 
4 
6 
8 
1 0  
12 
16 

36.8195794 
71.2235688 
86.7806053 
93.81 93474 
98.3923528 
99.3894078 
99.6408653 
99.7284454 
100 

Fig. 6 : PLOT OF TIME VS % ABSORBED, WAGNER 
TETRACYCLIN DATA. CALCULATED BY USING PARAMETERS 
OBTAINED FROM NON-LINEAR REGRESSION ROUTINE OF 
PEELFIT. 
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PEELFIT 2 7 5  

1 

TABLE 9 : Comparison of Equation Parameters and 

1 / Y  

Curve-Fitting r e s u l t s  for  Spectinomycin intramuscular 

data. 

5 6 . 9 6 9 1  
2 . 3 3 6 7  
0 . 3 7 2 1  
0 . 0  

1 2 . 3 3 5 0  
2 . 4 6 7 0  

Data f i t t e d  t o  e q u a t i o n  ( 4 1 .  S=Sum o f  s q u a r e s .  

Va=Variance.  ( a , b )  Data  f rom Ref.3. 

6 0 . 0 2 0 5  6 2 . 5 3 7 4  
2 . 2 3 5 7  2 . 1 6 4 4  
0 . 3 9 3 0  0 . 4 0 4 5  
0 . 0  0 . 0  

1 2 . 9 3 4 9  1 4 . 0 5 4 9  
0 . 0 9 3 8  0 . 0 0 3 9  

PARAMETERS 

A 
Ka 

T l a g  ( h r  1 
S 
V a  

B 

a 

6 8 . 3 7 1 0  
1 . 8 8 0 3  
0 . 4 1 8 5  
0 . 0  

1 7 . 1 1 5 3  
2 . 8 9 0 3  

b 

6 8 . 5 0 2 0  
1 . 8 7 5 2  
0 . 4 1 8 5  
0 . 0  

1 8 . 6 3 8 0  - 

c a t e g o r i e s ;  programs l i k e  C S T R I P ,  ESTRIP, I N T R A V ,  ORAL 

e t c .  a r e  f o r  e s t i m a t i n g  ' i n i t i a l  e q u a t i o n  p a r a m e t e r s '  

which may be f u r t h e r  r e f i n e d  by u s i n g  t h e m  a s  s t a r t i n g  

v a l u e s  i n  second  c a t e g o r y  of programs l i k e  N O N L I N ,  

ELSFIT e tc .  

PEELFIT is d e s i g n e d  t o  do t h e  work of  b o t h  t y p e s  of 

programs.  T h e  i n i t i a l  estimates of  e q u a t i o n  p a r a m e t e r s  

are made f i r s t ,  and a r e  t h e n  r e f i n e d  t o  g i v e  t h e  f i n a l  

best es t imates ,  comparab le  t o  t h e  s econd  c a t e g o r y  o f  

programs.  The i t e r a t i v e  t e c h n i q u e  u s e d  f o r  min imis ing  

the sum o f  s q u a r e s  is i n  p r i n c i p l e  s i m i l a r  t o  t h a t  o f  

N O N L I N ,  w h i c h  V a l e n t i n e  and Hunter  ( 3 )  h a v e  c o n s i d e r e d  

t o  be i m p r a c t i c a l  f o r  most of t h e  mic rocompute r s .  

PEELFIT overcomes a n o t h e r  a p p a r e n t  d i s a d v a n t a g e ,  
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PEELFIT 2 7 7  

T I M E  U S  >< ABSORBED PLOT OF: 

We G N E R  SP E C T  I NOM'I'C I N 

TIHE( HRS) X ABSORBED 

.166 
,333 
. 5  
1 
2 
4 
6 
8 

29.736629 
50.0017413 
65.138271 3 

96.4030956 
86.a370623 

98.945aii5 
99.678a.52 
100 

Fig. 8 : PLOT OF TIME VS % ABSORBED, WAGNER 
SPECTINOMYCIN DATA. CALCULATED BY USING PARAMETERS 
OBTAINED FROM NON-LINEAR REGRESSION ROUTINE OF 
PEELFIT. 
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278 SETH, SCHAEFFER, AND STAMM 

u n l i k e  N O N L I N  w h e r e  t h e  r e s u l t a n t  es t imates  a r e  

g r e a t l y  a f f e c t e d ,  d e p e n d i n g  upon t h e  i n i t i a l  s t a r t i n g  

v a l u e s  c h o s e n  ( 7 , 8 ) ,  t h e  f i n a l  r e s u l t s  o b t a i n e d  are  

a l w a y s  p r a c t i c a l l y  t h e  same b y  PEELFIT e v e n  if t h e  

i n i t i a l  est imates u s e d  d i f f e r  t o  some e x t e n t .  

C a l c u l a t i o n  a n d  p l o t  o f  t h e  ' %  absorbed' i s  a n o t h e r  

a d d i t i o n a l  f e a t u r e ,  n o t  f o u n d  i n  mos t  o f  t h e  p r o g r a m s .  

PEELFIT on  t h e  w h o l e  is e a s y  and  c o n v e n i e n t  t o  use, 

v a r i o u s  e d i t i n g  f e a t u r e s  n e e d  c o n f i r m a t i o n  f o r  most of 

t h e  o p e r a t i o n s .  M c n i t o r i n g  c h o i c e  d u r i n g  c u r v e  f i t t i n g  

is e x t r e m l y  h e l p f u l  i n  d e c i d i n g  t h e  o p t i o n s  t h a t  may 

be c h o s e n  i n  t h e  s u b s e q u e n t  r u n .  

FOOT NOTES 

(1) A c o p y  o f  t h e  p r o g r a m  c a n  be o b t a i n e d  from t h e  

a u t h o r s .  

( 2 )  The p rogram i s  d e s i g n e d  t o  p r i n t  t h e  g r a p h i c s  w i t h  

IMAGEWRITER p r i n t e r .  
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