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2DBEORBNFNNS A -FEEHRE TSI EAERASETHAREEL L - 72,

BiZ, iTADLARI: P25t 74 ) v oEOXoREHEFICRILLFAB XN,

Bh-BEBIREZB TS, LHL, SHPOREPAKBEOERYHREIZ, B4
MZRWEEELERT, LELEBREORRICIGLAEYORESEBDLAME
BEOEEEZRBERLLEINS. C0&HIUBHCIZ, ¥EYOPBREAMTHICESH

REBNFHNSA-FEZAEIIREL, DROLTERSTELRTILENH 5.

ZEIT, ERBASTHATE, BECEYRMECHISWRET, EEIDBAEICFHHE
HRODBONWBTu /S LORAREPEEh T,

EECENTR, FRERDN_FETo 7S5 LNLT]I 285PDAEIKTHRL,
ERHMICERSEBHFO NS A -IBBOoNIH LT oS LOMREEZT - 2.

COT7u 75 LZWMITI-DEEZFIT, KTo 7S L0FRELEBRFTILDIC, 2-
AUR-—PRAVIETNORERES L FARBEOFEXREZHAL, BA4ETH
NEBYATIT-NOFGEESHFONPREMELEREZFAL, HTEEFELHEC
DWTHEF L.

.1y 7973 L0RR

Fig. 1.1 ICOMULTI-DO#BREBR/N_RET NI Y XLOMRERL, EXOD
AppendixiCFa 75 LY X b &Y. OMULTI-DiCiZ, EBBR/N_FETINVITY X
4 & UTMULTI [ BkGauss-Newtonzk, Damping Gauss-NewtonZk, FletcherDfBIE
Marquardt 2% (EIF#IEMarquardt (k& B89 ) B KT SimplextkD 4 2D //N_F
BTN X LA, MULTI it W Tk, 1TH O BB 2 i<Gauss Elimination
th, MULTI-2 26 W TIZBIECholeskyl k2 M TH D, OMULTI-Dicks W T H., 175

Gauss
Elimination
Gauss-Newton Modified
Method Cholesky
Modified
Gram-Schmit
Gauss
Damping Elimination
Gauss-Newton
nonlinear Method Modified
least Cholesky
square
algorithm
Modified Gauss
Marquart Elimination
Method by
Fletcher Modified
Cholesky
Simplex
Method

Fig. 1.1 Structures of Algorithms in OMULTI-D.

D BRI, Gauss Elimination 2k, #IECholesky?k ¥ &K U IEGram-Schmit 3K D 3
SOBRAAE" P #MA . BIECholesky?k, #EIEGram-Schmit iz, MULTI @
Gauss Elimination DR HEEELZE L bDTHS. Gauss-NewtonZkiZid, 3
SOBRMBAEOBRNSEET, 6D 2 tkDamping Gauss-Newton?k & & IEMarquardt
BRiZid, Gauss Elimination Ik & IECholeskylk O ffhHhr O BIRAWRE L L 1.
54T, MULTI 2%, UTOXS5G8EEL2T->7. (AppendixsH)
DHERELCREBEEIOZEECEE LA, (line No. 1)
2)JacobianfTH O H S DHE % 0. 1-2. 44141x10°*ZFE L. CO/|/NMNEIZICE v
b4 0/ Ca- 9 TORRELFRLEBONKMETH 5. (line No. 350)
DMFPBRET - 537075 L ABH U(line No. 400-409), 7oy E-FT 4 X
JICREFREE U Tc.
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Table 1.1 Serum Concentration of Thiamylal and Administration Schedule Fig. 1.2 Example Run of OMULT!-D.

bolus injection run
time concentration time Ch) dose (mg)
(hy  C(ug/ml) o824 300
5 0 o ® co““"‘;?;g H‘S"Slon Fi1E Cne /) The Number of Bolus Injection ? 1
7.917 27.5 0:00 - 5:00 400 1 times Time (hr), Dose (mg) 7 8.24,300
8.917 34.8 5:00 - 7:70 600 s
9.917 32.1 g:gg - g:gz 3(5)8
10.917 28.2 192 - 9:92 The Number of Continuous Infusion ? 5
ié:gi; %g:g SRV TN i Concentration of Drug  (mgs/ml) % 1.08
15.0 18:2
: 16.917 14.2 1 times Start Time (hr) ? @.00
. 20.0 12.0 End Time (hr) ? 5.00
Rate (mlzhr) ? 400
DAFBROREIR, 2-a V- b AVIFEFNOESERESIUVEARBTEOLE 2 times Start Time (hr) ? 5.00
) . End Time (hr) ? 7.70
K&ZRE L. (line No.1000-1028) Rate (mlzhr) ? 600
Pa - , F-E-F F - ;
)RG5 Ry Y Vi, F-K-FIOEZEBFOEHRESHN, RE5E & & 3 tinee Start Time  (hr) 2 7.92
OEYERE, SMHEEEY, RTEY, EELZAHNTS LS5 Uk, (line No. 3- End Time thr) ? 8.92
Rate (mlzhr) ? 500
16) Sia—
4 times Start Time (hr) ? 8.92
End Time (hr) ? 9.92
1. 2. OMULTI-DO % @ Rate (mlzhr) ? 450
Fig.1.2 X7 o 7S5 LORBREZBIZTRY. HFOT /¥ -54 01, +- £ times Start Time (hr) ? 9.92
K- KhSOAN, Tv¥ -S54 Uik, (RT ¥4 27 L4 (cathod tub End Time (hr) ? 1@.92
SDOAA v S4 U1 T4 (cathode ray tube rate (mishe) » 35

display) »> 0 RIE%2%7.

a i i s, respectively,
OMULTI-DO> 8 i EME 4 Bl F 1o 5 CP and T are dependent and independent variables, respecti Y

QB/N_FETNITY XLORERIR : fl& LT, EIEMarquardt #% & IECholesky

mMFERETF-RFD, ToV/SLACKBLOFYREOEMNBEEZANTS. &4 ( @ )Gauss-Newton Method
1 - . B ( 1 )Damping Gauss—-Newton Method

RSB Tu7S5h%2BBL, T-98%2FH 709 E-TARIJIREFTS. ( 2 YModified Marquardt Method

DTurS LEBEYS. ( 3)Simplex Method ¥

QBEZRT Va-NVOAN : BERFVa-id, BREBE, ARBEOEICA Which aligorithm do you select? 2 i
N5, 7, ZEZBHEOBEANL, EREKRMLEBEEEEANTS. RICAH
=+ EE &R ¥ D3 . BR IME, # A & e |

EEEOH MAODERTOEYREAANL, EAKMALEL, RTKA ( @ )Gauss Elimination Method _?
EREEEANTS. ( 1 )Modified Cholesky Method ;

Which aligorithm do you select? 1

_6_ _7._

|
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Do you have data in disk(y/n)?_g

your file name? PatientA

Number of lines =
Number of paramete

-s|—-a

Number of points(
t1 = S.op 1

)- l@ o17
)— 11.917

= 12.917
)- 15c¢cp 1
)= 16.817 ¢ =
1@)=20cp 1 (18 )=1
i1l you save the data in disk{y/n)? n

OW0 O = WND —

p 1
p 1
p 1
(8
p 1

N TN TN TR N TN PN N TN N

1
1
1
1 (
1 (
1 (
1 )=
1 (
1 @
]

t
t
&
t
t
t
1
1
1
W

DT for Jacobian (@.1-2.44141E-4)=? 2.441E-4

Weight of data @,1,2 etc.)? @

Initial p( 1)=? .21
Initial p( 2 )=? .11
Initial p( 3)=? 1.3
Initial p( 4 )=? .02
Initial ss= 41.10833396967511

[teration= 1

factor= 2

P{ 1 )= .210943616440054
P( 2 )= .1094063149788417
P( 3 )= 1.305548A74841493
P( 4 )= .0203213782038074
as= 37.00362932732432

[teration= 2

factor= 1

P( 1 )= .2117389484564774
P{ 2 )= .1890470003103837
P( 3 )= 1.310156150907278
P({ 4 )= .02047890384161461
ss= 35.61158417189764

[teration= 12

factor= .0PASTES625

P(1 )= .2132747581935837

P( 2 )= .1095402206253314

P( 3 )= 1.3241839851871237

P( 4 )= ,01955865255196841
as= 35.1200151673529

factor= 2.124993441178302D-03

I[teration= 13

factor= 4.249986882357805D-03
P(1 )= .2132181096243678

P( 2 )= .1095675712634693

P( 3 )= 1.324600152974017

P( 4 )= .01956948879844276
ss= 35.12001453343336

( @ )Gauss-Newton Method

( 1 )Damping Gauss—Newton Method
( 2 )Modified Marquardt Method
{ 3 )Simplex Method

Which aligorithm do vou select ?




Fig. 1.3 Example of Analyzed Results. HEAEBIRL:.
Oy BRETFT-YORUVHL : A1 BEOBEEONPTEEANELEEARA Y, BE

** BY Modified Marquardt METHOD (Modified Cholesky) OEREAELEMEFREOEAMIZ, Table 1.1 TR U 1=,
Weight=1/CP~( 0 ) ) ‘
Iteration = 14 OFHEBECLELDHEZGHEO AN : MV EERTHOSFERZ 1 BE T, EFHH%
Calculation Time =00:04:05 o u
aic= 43.5877 M5 A —78ix, 408 (V,/100, k2, a, B) #AHhT 3. (7L, V. iz
Initial P 1 = 0.210000
Initial P 2 = 0.110000 central compartment O % ZE®. k., ld, central compartment # S peripheral
Initial P 3 = 1.300000 =
Initial P 4 = 0.020000 compartment ~OBITEEEH., ald, alTOAMTOBELEEEH. B2, B
Initial ss = 41.1003

HTOANDITOHKREEERAET) §5¢, MTEEAETEREFAERAICERIN

dt= .0002441

factor= 2.124993441178902D-03 5. RICAHEDOHAABOB/NEEBRET ADPITid, 2.44141 X 10°'%, F- YD E
final p1 = 0.218222 s.d.= 0.112942
final p 2 = 0.109573 s.d.= 0.094650 BERTINCE, 0ZANT 3.
final p 3 = 1.324590 s.d.= 0.852539 -
final p 4 = 0.019572 s.d.= 0.041519 CEEBHENASA-SOPNPEOAS : EEBHHEN NS A -S0NHEE
final ss= 35.1200 . =
ANTBE FHEPRABENS.
Line No. 1
Time OBS CALC QEFOHN  FHERXRTITBRE, TV oy - tHEREENTHbHAEN 3.
5 20.3 19.3309
7.917 27.5 25.6017 SERTRIE, TILT)VXLORBREGERD, BEMNWREEL 3.
8.917 34.8 34.5796 -
9.917 32.1 30.9950 Fig. 1.3 K EEROITHLHLAEZRT. FFEEET B H LR, ERULALT L
10.917 23 v2 28.1509
11.917 18 18.4169 TN XLE, EL, FFEO. FHEEM. AIC (Akaike's information criterion)
12.917 17.2 15.6038
15 15.2 14.1610 'O, ME, MEC KBS (BREFEAM O BELARNAASEME, FELET
16.917 14.2 13.5883 =
20 12 12.7884 DR/NMANHBRE, BXHHENAASA-FONEME, NRMBEIZXLBSS, mFEED

8 lati Coeffici t ¢: R = .,968573
i i y el EMEEHEE, BERYVa-, ERAENASA - SEOMBIT BN 3.

ETNVEIICIEVTIE, WhRI3EETHL-TETNE2BRIZIMNMEL LN S,

%%k Administration Method sk

Bolus Injection Time (hr) Dose (mg)

1 8.24 300 bHLAARRBELHFHEENILKAINEIDIREELRH EEXRLITBZL, BEFSH
Continuous Infusion Time Chr) Rate (mg/hr) MANSNIELERTHS. LOLEANSETLVONT A - SOBERP L,

1 0 -- 5 40 " 3 - _ r '

2 5 - 7.7 Wg AHEELEMERISASIEISIICUNEN, T-—I0EORENZDOE EHFE /AT £

3 7.92 -- 8.92 . ;

y S0 e ea e ~SIRBLTLUES CLRBD, URBIAT L - S HEBPTRICHO AL H

5 9.92 -- 10.92 35 " ) i |

- COEFNBROUTENRE LTRHEICL O BBEERE AOHATEIATWS. E
*%% Pharmacokinetic Parameters k% 1O FHPBAIC S, UTFORTERENS.

vd (1) = 21.3222
k21  (1/h) = 0.109573 AIC=n-1n(§9+2m
k12 (1/h) = 0.997990 |
kK10 (1/h) = 0.236599 ::Tntiﬁﬂ%?—ﬁﬁ, m(i‘&f]b@f\.a)f—yﬂf‘ﬁé. 55&“%@‘:3#[./ 'T
Alpha (1/h) = 1.324590 .
%zé(um= 0.019572 THEMEBLBETANRNLODHEHEITI, AC OBRS/NEIBTETASRBEL S j
T1/2a (h) = 0.5232 )
T1/2B (h) = 35 '

.4079 l
|

= 10 = N e




Table 1.2 Pharmacokinetic Parameters Following
Continuous Administration of Thiamylal.

Table 1.3 Comparison of AIC and Calculation Time of Analysis for Each

Dose (g) 5.2
time (h) 10.5
Vi (£/kg) 0.324
K2 ¢th ) 0.110
a (th 1) 1.32
B ¢th 1) 0.0196
Ki: B =) 0. 996
Kio (h °Y) 0. 236
Tiza (h) 0.524
Ti.2B8 (h) 35.4

V,:distribution volume of central compartment, k.2, k:.: first-order
distribution rate constants, kio:first-order elimination rate constant,
a+ B=KiztKkz1+Kio, @ B=K21Ki0.Ti. 2 @ :half-life of a phase of
2-compartment model, T, ; B8:half-life of B phase of 2-compartment model.

o

o

™

l 504050
» 350
o]
o 400 600 (mg/h)
o (pg/ml)
>
§ sl
9 40
£ rx

-0
"6 30 ’_,f"b ‘-._.‘
E e ’ o
Kot _‘___-°‘ Og
] ¥ T—— o
=
(7]
TN . "
Pyt 0 5 10 15
Time (h)

Fig. 1.4 Simulation of Thiamylal Concentration in Serum Following

Continuous Administration of Thiamylal.

Data points were shown as open circle and solid lines represent
the results of simulation accoding to 2-compartment model.

Algorithm.
Condition A B C
Gauss-Newton Gauss AIC
Method Elimination time
Modified AIC 43. 6 43.9
Cholesky time 13 35 5° 538 47"
Modified AlIC 45.2 88.1 91.7
Gram-Schmit | time 107 107 107
Damping Gauss AIC 43.6 60. 2 69. 2
Gauss-Newton Elimination | time 2’ 58" 15 2' 007
Method
Modified AIC 43.6 43.9
Cholesky time 13 867 5° 54’ 06
Modified Gauss AlC
Marquart Elimination time
Method by
Fletcher Modified AIC 43.6 43. 6 43.6
Cholesky time 4’ 46" 7 307 12' 15"
Simplex AIC 43. 6 43.7 43.7
Method time 1567 2" 347 2' 45

3 (Minimum AIC Estimation, MAICE). %<7 LEAREEL TR S L.
X542, Table 1.1 TRUAKBEOMPREOEAME L BITHEAFig. 1.4 (<,

SNIEBNFR /NS A - %#Table 1.2 L7 7. IPREOEHMBELBITEIRIR

CHALUTHY, EHAFONSA-IEORYTELZFH UL,

1. 8. H7NMTYZLOHE

BETITODhIERSERAECHTIEAT oS 0o EEE, ETVITYX
LIBT3 EEELNREORBEICTHERHA L. HRIE, Table 1.1 TRL
RBREOBREZRY V- NVEMFTBERMEERER V.

BEOMPRENEBEELA T 0/ LOGHEFELEA VTR LLEEODURE
DAIC LUUE KM %#Table 1.3 iR d. EHAEHANS LA -5 2P(DEXRTE, Y
5 * =% P(1) 1&V,/100, P(2)i3ks,, P(3) iHa, P(OIRBERT. XTI 5L




TOHHEERL D, RARPDORMEIZ, P(1)=0.218, P(2)=0.110, P(3)=1.382, P(4)=
0.020 &7 -1z,

RXEFRBEARZ OBEAEP()=0.21 , P(2)=0.11 , P(3)=1.3 ., P(4)=0.02, ZF;E
##Bix, P(1)=0.5 P(2)=0.2, P(3)=2, P(4)=0.1, FEEHCIz, P(1)-1,
P(2)=0.5, P(3)=4, P(4)=0.2, ¥ ELK. 2 A, B, COMHIZ, BR&LNKMEL
hEgh7-EE L, WEEKZIDEVLDELL. 2L, HEBRICABELUIIE
DPiZ, 2.44141 X 107*%, EAIWZ, 0 ZHW .

Table 1.3 IZART LI, ROINMNEEZBOEVWRHCTIR, BHEOEXBHHFENH S
SA-SHEEHETEATNTYXLARIENLE I TH-%. €05 5, Damping
Gauss-NewtonZ D Gauss Elimination Bl Z AW B A TIE, RMENE Sh i,
BERDKEICRH S, -, BEMarquardt kDB IECholeskylE 2 W4 T
2, WREAESHh, HBENERE (598U TF) TREMNKMICE->7. Simplex
EERWLHEEATIR, EFME (32UT) TREREAESH, FERADREICE
WESBSh., Fh, HOTNT Y XLTIR, 12BEBLUEFHELTHIRMBENE
ShBh-1700, FRZTOTICNWNEELEH N U (Gauss-Newtontk & 8 EGram-
SchmitZk &R W7 E). (LKL, <4203 rta-%id, BERELKPC 9801M2
(CPU: £ PD8086-2) M\, A RXVL —Y a3y Y27 Llk, MS-DOS®Ver. 2.1, F o
75 hid, BASIC &~ THEBK U, basic compailer ® I TE#BULABTHR@BL )

PREOBONIETNT Y XLTORBIE, EEMarquardt DO EIECholesky
BEERWVWIEBETR, ANTI20HENBRRINEEIOBOZE L, FERMRE
KX 5MBEIZ%H 5. Damping Gauss-Newton?k ®Gauss Elimination # & Simplex 3
ZRWVWIH G, BEMarquardt XX OFHEBEEEEVLY, BRINEE»SKEL
BMO7COPEEZANTSLERLGDNRENBOOLBVBEARDSE. 201D, #
BLAEZTV, RORYLHBINIBRIREL, SAHEELHETILELRSH
-

FRELT, BLEORREOFEARTMEALEAICIE, Simplex Hitk D, R
SZEEONREEZRD, #S5hAPURME%EBEMarquardt %D ECholeskyzk D )
BMEELUTRAWTEHEZITS L, EHAEN S A -V HEZERMTHEET SO L
NTES.

- 14

1. 4. F&®

BE, 4703 a2 -YRIEEODIPOBN-MFRERIT S0 7S5 LHHAR
EhTW3. LML, 20V PT S, SHEHE, SFHEESORTHEOWYW b
DTREL, EOHR, BERASETOOTRERIPRERFOBALEENIES

FRELS-THY, BERARAESOTPRERERIT 0 7S LORENEET N T,

MPBRERKT o 7S5 LML RELLTO VS LTHY, COTSalSn%EHk

DHhDOHEICTBET S ETHRERNDARE T 7S LPHAETES. XETH,

MULT] 2% R L, BEHETHHELZTSI L THEMELm EX ¥, BIECholeskyik
PEIEGran-Schmit EZR WS I L TAHHEEREEZEC L, E5IIMS-DOS® ETHR#
TBH5IET, JuZS5LERORBEEEZE L/OMILTI-DZHREL, TOoHFAK
ZRE L. TO&ER, MILTI SOEKET, HERC, BHBEOHIXHHFED
NI A -5 EEBONBZIERPASHEN T, 5K, MFPBETF-9%270y
E-TAR7CRFTE, GABBREZRIFEAZHE 075 LRICEHET S C
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Appendi x.

1 DEFDBL A,C,P-S,V,X

2 ' DEFINT" [=X9REM ==-—-mtco=— ADMINISTRATION METHODS ~==--==-==--

3 PRINT :PRINT :INPUT "The Number of Bolus Injection ";DN:DIM BT(DN),D(DN)
4 IF DN=0 GOTO 8

5 FOR IA=1 TO DN

6 PRINT IA;" times Time (hr), Dose (mg) *,:INPUT BT(IA),D(IA)

7 NEXT 1A

8 PRINT :PRINT :INPUT "The Number of Continuous Infusion " ;DM:DIM CT(DM),ET(DM)
, KO(DM)

9 IF DM=0 GOTO 17

10 INPUT ™ Concentration of Drug (mg/ml) ";CD

11 FOR IB=1 TO DM

12 PRINT :PRINT IB;" times Start Time (hr) ";:INPUT CT(IB)

15 INPUT! » End Time Ch) “3ET(1R)

14 INPUT Rate (ml/hr) ";R

15 KO(IB)=R*CD

16 NEXT IB

17 PRINT CHRs$(6)

18 DIM NE$(2),ME$(3),N(5),T(40),CP(40),ST(40)

19 DIM Cs(40,8),P(8),X(8,8),55(0),Q(8),P1(8),Q2(40,8),V(40),R2(8,8),SR(0),S51(1),
A(40,41)

20 ST(34)=2.732

25 DIM LS¢8,8),C(8)

30 NEs(0)="Gauss Elimination":NEs$(1)="Modified Cholesky":NEs$(2)="Modified Gram-S
chmidt"

40 PRINT "CP and T are dependent and independent variables, respectively. "

50 MEs(0)="Gauss-Newton":ME$(1)="Damping Gauss-Newton":DA=0

60 MEs(2)="Modified Marquardt":ME$(3)="Simplex"

70 PRINT:FOR I=0 TO 3:PRINT"(";I;")";ME$S(1);" Method" :NEXT

80 PRINT:INPUT"Which aligorithm do you select";AL

90 GOSUB 9030

100 PRINT:INPUT"Do you have data in disk(y/n)";Y$:PRINT

110 IF Y$="n" OR Y$="N" THEN GOTO 230

120 INPUT"your file name";A$:PRINT:OPEN A$ FOR INPUT AS #2

130 INPUT #2,N$,LN:PRINT:PRINT Ns$

140 PRINT"Number of lines =";LN:N=0

150 INPUT"Number of parameters';M:PRINT

160 FOR I=1 TO LN:INPUT #2,N(I):PRINT"Number of points(";I;")=";N(I):N=N+N(I):NE

180 N(0)=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR I=1 TO N(J)

190 INPUT #2,T(BS+I1),CP(BS+I)

200 PRINT"t";Jds"(";I;")=";T(BS+1);"cp;J;"(";1;")=";CP(BS+I):NEXT 1,J

210 CLOSE #2

220 GOTO 330

230 INPUT"subject name" ;N$:PRINT

240 INPUT”Number of lines";LN:PRINT

250 INPUT"Number of parameters';M:PRINT

;?g N=0:FOR I=1 TO LN:PRINT"Number of points(";I;")";:INPUT N(I):N=N+N(I):NEXT:P
i

290 GOSUB 1610 :GOTO 340

300 IF DA><0 THEN 340 ELSE N(0)=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):PRINT

310 FOR I=1 TO N(J):PRINT"TIME";J;"(";1;")";:INPUT T(BS+I):PRINT"OBS" ;J:"(";1;:™)

"; ¢INPUT CP(BS+1):PRINT

320 NEXT 1,1J

330 REM
340 GOSUB 1500:1F AL=3 THEN GOTO 3010
345 REM ---------- GAUSS-NEWTON & MARQUARDT METHODS ~---------

350 PRINT:PC=2.44141E-04:CF=4:INPUT"DT for Jacobian (0.1-2.44141E-4)=";DT:PRINT:
IF DT=0 THEN DT=2.44141E-04

360 PRINT:INPUT"Weight of data 0,1,2 etc.)";WI:PRINT:FOR I=1 TO M

370 PRINT”Initial p(";I;")=";:INPUT A(1,0)

380
390
399
400
401
410
415
420
430
440
450
460
470
480
490
500
510
515
520
530
540
550

TO
560
570

IF A(1,0)=0 THEN A(I,0)=P(I)

P(I)=A(1,0):Q(I)=A(1,0) :NEXT:TIME$="00:00:00":GOSUB 4000:S1=85:54=51

REM ===~ DATA === e S e = B e s S S

DATA §,7.917,8.917,9.917,10.917,11.917,12.917,15,16.917,20

DATA 20.3,27.8,34.8;32.1,23.2,18,17.2,15.2,14.2,12

PRINT"Initial ss=";S88:K=0

RRHY ss——as——sE LPOP §IART m o e oo St s ) e
JJ=-1:K=K+1:1F(AL=0 OR AL=1) AND A2=0 THEN GOSUB 7000:GOSUB 7040:GOSUB 6000
IF (AL=0 OR AL=1) AND A2=1 THEN GOSUB 7000:GOSUB 7040:GOSUB 6340

IF (AL=0 OR AL=1) AND A2=2 THEN GOSUB 7080:GOSUB 6190

IF AL=2 AND A2=0 THEN GOSUB 7000:GOSUB 7040:GOSUB 6000

IF AL=2 AND A2=1 THEN GOSUB 7000:GOSUB 7040:GOSUB 6340

FOR 1=1 TO M:P1(I1)=P(I):NEXT

JJ=JJ+1:1F JJ>25 THEN FOR I=1 TO M:P(1)=P1(I):NEXT:GOTO 660

FOR I=1 TO M:P(I)=A(CI,0)+A(I,M+1):IF P(I)<0 THEN P(I)=-P(I)

NEXT:GOSUB 4000

DS=SS-51:IF AL<>2 OR SS=0 THEN 580

HHML s FLEPCHER - MOBIFICATION |~ s i

PW=0:FOR I=1 TO M:PW=PW-X(I,0)*%A(I ,M+1)-CF*A(I ,M+1)%A(I,M+1):NEXT

IF §S>S1 AND AB=0 THEN C2=CF

IF DS/PW>.75 THEN CF=CF/2

IF DS/PW<.25 THEN GOSUB 8000:IF CF>1000 AND C3=1 THEN PRINT"CF>1000":FOR I=1
M:P(1)=A(I,0):NEXT:SS=S1:K=K-1:GOTO 660

IF CF>1000 THEN CF=0:C3=1:FOR I=1 TO M:P(I)=A(I,0):NEXT:SS=51:K=K-1:GOTO 420
IF SS>S1 THEN FOR I=1 TO M:P(I)=A(I,0):NEXT:SS=S1:K=K-1:PRINT"factor=";CF:AB

=1:GOTO 420 ELSE AB=0

580
585
590
600
610
620
630
640
650
660
700
730
735
740
500
745
750
755
760
765
770
775
780
785

IF DS<=0 AND -DS<=PC#(1+SS) THEN GOSUB 9000:1F TR=1 THEN 660
REM ------=---- DAMPING ==============-mommmmmooo oo

IF AL=1 AND SS>S1 THEN FOR I=1 TO M:A(I,M+1)=.5%#A(I,M+1):NEXT:GOTO 480
FOR I=1 TO M:A(I,0)=P(I):NEXT:S1=SS:PRINT:PRINT"Iteration=";K

IF AL=1 THEN PRINT"damp=";JJ

IF AL=2 THEN PRINT"factor=";CF
FOR I1=1 TO M:PRINT"P(";I;")=";P(I):NEXT:PRINT"ss=";SS

GOTO 420

DATA 0

IF AL=2 AND AB=1 THEN CF=C2:C3=0

REM ---------- OUTPUT  =======mmmmmmm oo oo

LPRINT:LPRINT"*";N$;"* BY ";ME$(AL);" METHOD (";NE$(A2);")"
IF AL<>3 THEN LPRINT"Weight=1/CP~(";WI;")":LPRINT"Iteration =";K
IF AL<>3 AND N>M AND A2=2 THEN GOSUB 7530 ELSE IF AL<>3 AND N>M THEN GOSUB 7

LPRINT"Calculation Time =";TIME$:1F SS=0 THEN LPRINT"AIC=-Infinite":GOTO 755
LPRINT USING"aic=#&##.8488" ;N*LOG(SS)+2%M

FOR I=1 TO M:LPRINT"Initial P";I;:LPRINT USING"=####. 88##88";Q(I) :NEXT
LPRINT USING"Initial ss =8&##%.8##8#";S4:LPRINT

IF AL=3 THEN LPRINT“alpha=";A;" beta=";B;" gamma=";C:LPRINT

IF AL<>3 THEN LPRINT"dt=";DT

IF AL=2 THEN LPRINT"factor=";CF

FOR I=1 TO M:LPRINT"final p";I;"=";:LPRINT USING “"####.888888";P(1);

IF AL<>3 AND X(I1,0)>0 AND N>M THEN LPRINT USING" s.d.=8&8&.3888848"SQR(X(I,

0)*SS/ (N-M)); 6

790
-1)
795
800
805
810
815
820
825
830

LPRINT:NEXT:LPRINT USING"final ss=####.####";SS:BS=0:FOR J=1 TO LN:BS=BS+N(J

LPRINT :LPRINT" Line No.";J:X1=0:Y1=0

LPRINT"Time";TAB(14);"OBS";TAB(27);"CALC"

FOR I=1 TO N(J):T=T(BS+1):ON J GOSUB 1000,1030,1060,1070,1080

IF T>=T1 THEN T1=T

IF CP(BS+1)>=Cl1 THEN C1=CP(BS+I)

LPRINT T;TAB(13);CP(BS+1);TAB(25); :LPRINT USING "####.#888";CP
X1=X1+CP(BS+1):Y1=Y1+CP:NEXT

X1=X1/N(J):Y1=Y1/N(J):G4=0:G3=0:Z3=0:FOR I=1 TO N(J) !

= Y




835 T=T(BS+I):ON J GOSUB 1000,1030,1060,1070,1080

840 G4=G4+(CP-Y1)*(CP-Y1):G3=G3+(CP(BS+I1)-X1)*(CP(BS+1)-X1)
845 Z3=Z3+(CP(BS+1)-X1)*(CP-Y1) :NEXT
850 LPRINT" Correlation Coefficient
853 GOSUB 10000

855 FOR I=0 TO 3:PRINT"(";I;")";ME$(I);" Method":NEXT:PRINT:PRINT

860 INPUT"Which aligorithm do you select ";AL:PRINT:PRINT:PRINT

865 IF AL=0 OR AL=1 THEN FOR I=0 TO 2:PRINT"(";I;")";NE$(I);" Method":NEXT:PRINT
:PRINT

870 IF AL=2 THEN FOR I=0 TO 1:PRINT"(";I;")";NE$(Il);" Method":NEXT:PRINT:PRINT
875 IF AL<>3 THEN INPUT"Which aligorithm do you select ";A2:PRINT

880 IF AL=3 GOTO 3010

885 GOTO 350:REM ---------- RE-CALCULATION "SesssEsSeaSesneisa

989 HEM =————==sse— DEFINED EQUATIONS BY USER -------c~-=mc-=~

1000 CCE=0:CCH=0:CCJ=0:CP=0

1001 IF DN=0 GOTO 1011

1002 FOR IC=1 TO DN

1003 IF T<BT(IC) GOTO 1005

1004 NEXT IC

1005 EN=IC-1

1006 FOR ID=1 TO EN

1007 CCE=D(ID)/P(1)/100/(P(4)-P(3))*((P(2)-P(3))*EXP(-P(3)*(T-BT(ID)))-(P(2)-P(4
))*EXP(-P(4)*(T-BT(ID))))

1009 CP=CP+CCE

1010 NEXT ID

1011 IF DM=0 THEN RETURN

1012 IF T=<CT(1) THEN RETURN

1013 FOR IE=1 TO DM

1014 IF T=<CT(IE) GOTO 1016

1015 NEXT IE

1016 EM=IlE-1

1017 FOR IH=1 TO EM

1018 IF (T>CT(IH)) AND (T=<ET(IH)) GOTO 1020

1019 GOTO 1024

1020 CCJ=KO(IH)/P(1)/100/(P(3)-P(4))%((P(2)-P(3))/P(3)%(EXP(-P(3)%(T-CT(IH)))-1)
=(P(2)-P(4))/P(4)*(EXP(-P(4)*(T-CT(IH)))-1))

1022 CP=CP+CCJ

1023 RETURN

1024 CCH=KO(IH)/P(1)/100/(P(3)-P(4))*((P(2)-P(3))/P(3)*(EXP(-P(3)*(T-CT(1H)))-EX
P(-P(3)*(T-ET(IH))))~(P(2)-P(4))/P(4)*(EXP(-P(4)*(T-CT(IH)))-EXP(-P(4)*(T-ET(IH)
))))

1026 CP=CP+CCH

1027 NEXT IH

1028 RETURN

1030 CP=P(1)/P(2):RETURN

1060 CP=P(1)/P(2):RETURN

1070 CP=P(1)/P(2):RETURN

1080 CP=P(1)/P(2):RETURN

1090 REM ---=mecmmm e cm e c e e c s m e c e m e m

1489 LREN =S=2528 58 DATA OUTPUT INTO FILES -~=----cc-ceccececcecccaa-

1500 INPUT"Will you save the data in disk(y/n)";FLs$

1510 IF FL$="n" OR FL$="N" THEN GOTO 1600

1520 INPUT"New file name";Zs$

1530 OPEN Z$ FOR OUTPUT AS #2

1540 PRINT #2,Ns

1550 PRINT #2,LN

1560 FOR I=1 TO LN:PRINT #2,N(I):NEXT

1570 BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR I=1 TO N(J)

1580 PRINT #2,T(BS+1);CP(BS+I):NEXT I,J

1590 CLOSE #1

1600 RETURN

R =";Z3/SQR(G3*G4) : NEXT

1610

RESTORE:N(0)=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR [I=1 TO N(J):READ T(BS+I

Y:NEXT:FOR I=1 TO N(J):READ CP(BS+I):NEXT I,J

1620

INPUT" INPUT DATA OK ? (1) YES OR (2) NO ";I:PRINT:IF I=2 THEN PRINT "D

efine Data !":END

1630
1640
1999
2000
2010
2020
2030
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
)

3100
)

3110
3120
3130
3140
3150
3160
060
3170
3180
3190
3200
3210
=SS
3220
0
3230
3999
4000
4010
4020
4999
5000
5010
5020
5999
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100

IF 1<>1 THEN GOTO 1620
RETURN

REM --==--==-- JACOBIAN === = mmm oo oo

FOR JS=1 TO M:PT=P(JS):P(JS)=PT+DT:ON J GOSUB 1000,1030,1060,1070,1080

DD=CP:P(JS)=PT-DT:ON J GOSUB 1000,1030,1060,1070,1080
CS(BS+1,JS5)=(DD-CP)/ (2%DT)

P(JS)=PT:NEXT:RETURN

B L S HELESMETTH D) BRCEE el fmetttie = e it
A=1:B=.5:C=2:81(1)=1E+10:PC=.00001

PRINT:FOR I=1 TO M:PRINT"initial p(";I;")";:INPUT A(I,1):Q(I)=A(I,1):NEXT
FOR J=2 TO M+1:FOR I=1 TO M:A(Il,J)=2%RND(1)*A(I,1)+.01*%(RND(1)-.5):NEXT I,J
FOR K=1 TO M+1:FOR I=1 TO M:P(I)=A(I,K):NEXT:GOSUB 4000:A(0,K)=SS:NEXT
S4=A(0,1)

PRINT:FOR I=1 TO M+1:PRINT"ss";I;"=";A(0,1):NEXT:GOTO 5000
SR(0)=0:81(0)=1E+10:FOR J=1 TO M+1:IF SR(0)<A(0,J) THEN JH=J:SR(0)=A(0,J)
IF S1(0)>A(0,J) THEN JL=J:S1(0)=A(0,J)

NEXT:SR(0)=0:FOR J=1 TO M+1:IF J<>JH AND SR(0)<A(0,J) THEN JS=J:SR(0)=A(0,J

NEXT:FOR I=1 TO M:X(0,I)=0:FOR J=1 TO M+1:IF J<>JH THEN X(0,I)=X(0,I)+A(I,J

NEXT:X(0,[)=X(0,1)/M:NEXT:FOR I=1 TO M:A(I,0)=(1+A)%*X(0,I)-A*A(I,JH)
P(I)=A(],0):NEXT:GOSUB 4000:SR(0)=SS:IF SR(0)<=A(0,JS) THEN 3190

IF SR(0)<A(O0,JH) THEN FOR I=1 TO M:A(I,JH)=A(I,0):NEXT:A(0,JH)=SR(0)

FOR I=1 TO M:A(I,0)=B*A(I,JH)+(1-B)*X(0,I)

P(I)=A(1,0):NEXT:GOSUB 4000:SR(0)=SS

IF SR(0)<A(O0,JH) THEN FOR I=1 TO M:A(I,JH)=A(1,0):NEXT:A(0,JH)=SR(0):GOTO 3

FOR K=1 TO M+1:FOR I=1 TO M:A(I,K)=(A(I,K)+A(I,JL))/2:P(I)=A(I,K):NEXT
GOSUB 4000:A(0,K)=SS:NEXT:GOTO 3060

IF SR(0)<A(0,JL) GOTO 3210

FOR I=1 TO M:A(I,JH)=A(I,0):NEXT:A(0,JH)=SR(0):GOTO 3060

FOR I=1 TO M:X(1,I1)=C*A(I,0)+(1-C)*X(0,I):P(I)=X(1,I):NEXT:GOSUB 4000:S51(0)

IF 51(0)<SR(0) THEN FOR I=1 TO M:A(I,JH)=X(1,1):NEXT:A(0,JH)=S1(0):GOTO 306

GOTO 3200

REM |ttt e CALGUEATIORYOR B8 ie—-satesmeea o enmins n ey

SS=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR I=1 TO N(J):T=T(BS+I)

ON J GOSUB 1000,1030,1060,1070,1080:SS=SS+(CP(BS+1)-CP)"2/ST(BS+1)"WI

NEXT I,J:RETURN

LN || = == GHBCK (OF CONVERGENCE' = ==—==e—=mpr=—mnm w—m——

SR(0)=0:FOR I=1 TO. M+1:SR(0)=SR(0)+A(0,1):NEXT

IF ABS(SR(0)-S1(1))>PC*S1(1) THEN S1(1)=SR(0):GOTO 3070

FOR I=1 TO M:P(I1)=A(I,JL):NEXT:SS=A(0,JL):GOTO 660

e e GAUSS ELIMINATION WITH PIVOT -------=--------

IF N%=1 THEN A(1,2)=A(1,2)/A(1,1):RETURN

RM=ABS(A(1,1)):FOR IS=1 TO NX:FOR JS=1 TO NX

IF RMCABS(A(JS,IS)) THEN RM=ABS(A(JS,IS))

NEXT JS,IS:FOR KS=1 TO N%-1:W=0:FOR IS=KS TO NX

IF ABS(ACIS,KS))<W THEN 6060

W=ABS(A(IS,KS)):JS=IS

NEXT:IF JS=KS THEN 6090

FOR 1S=KS TO NX+1:W=A(KS,IS):A(KS,IS)=A(JS,IS):A(JS,IS)=W:NEXT |
IF A(KS,KS)>0 AND A(KS,KS)<6E-39 THEN A(KS,KS)=1

P=1/A(KS,KS) {
FOR JS=KS+1 TO NX+1:A(KS,JS)=A(KS,JS)*P:W=-A(KS,JS) :



6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6365
6370
6380
6390
6400
6410
6415
6420
6430
6440
6445
6450
6999
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7499
7500
7510
7520
7530
7540
7550
7560
7570
7580

IF A(N%,N%)>0 AND A(N%,NX)<6E-39 THEN A(N%,N%)=1
IF W=0 THEN 6150

FOR IS=KS+1 TO N%:A(IS,JS)=A(IS,JS)+A(IS,KS)*W:NEXT

IF A(N%,N%)>0 AND A(N%,N%)<6E-39 THEN A(N%,N%)=1

NEXT : NEXT: A (N%,Nx+1)=A(N%,N%+1)/A(N%,N%) :FOR 1S=2 TO N%
LS=N%-1S+1:W=-A(LS,N%+1):FOR JS=LS+1 TO N%

W=W+A(LS,JS)*A(JS,N%+1) :NEXT:A(LS,N%+1)=-W:NEXT: RETURN

REM =-=--=====~ MODIFIED GRAM-SCHMIDT METHOD ==---==-----=--
S=0:FOR I=1 TO N:S=S+CS(I,1)*CS(I,1):NEXT:TQ=SQR(S)

R2(1,1)=TQ:FOR 1=1 TO N:Q2(I,1)=CS(I,1)/TQ:NEXT

FOR K1=2 TO M:KM=K1-1:FOR I=1 TO N:V(I)=CS(I,K1):NEXT

FOR J=1 TO KM:S=0:FOR I=1 TO N:S=S+V(I1)*Q2(I,J) :NEXT

R2(J,K1)=S:FOR 1=1 TO N:V(I)=V(I)-S%Q2(I,J):NEXT 1,J:5=0

FOR I=1 TO N:S=S+V(I)*V(I):NEXT:TQ=SQR(S)

FOR I=1 TO N:Q2(I,K1)=V(I)/TQ:NEXT:R2(K1,K1)=TQ

NEXT K1

FOR I=1 TO M:S=0:FOR J=1 TO N

S=5+Q2(J,1)*CS(J,0) :NEXT J:C(I)=S:NEXT

A(M,M+1)=C(M)/R2 (M, M)

FOR K1=2 TO M:I=M-K1+1:IP=I+1:S=C(I)

FOR J=IP TO M:S=S-R2(I,J)*A(J,M+1):NEXT

ACI,M+1)=S/R2(I, 1) :NEXT K1:RETURN

REM -===---=== MODIFIED CHOLESKY METHOD ------===co=-coen--

IF N%=1 THEN A(1,2)=A(1,2)/A(1,1):RETURN

FOR JS=1 TO N%:LS(1,JS)=A(1,JS):NEXT JS

FOR 1S=2 TO N%:FOR JS=IS TO N%:DS=0:FOR KS=1 TO IS-1

IF 0<LS(KS,KS) AND LS(KS,KS)<6E-39 THEN LS(KS,KS)=1

DS=DS+LS (XS, IS)*LS (KS, JS) /LS (KS, KS)

NEXT KS:LS(IS,JS)=A(IS,JS)-DS:NEXT JS,IS

LS(1,N%+1)=A(1,N%+1):FOR 1S=2 TO N%:DS=0

FOR KS=1 TO I1S-1:DS=DS+LS(KS,IS)*LS(KS,Nx+1)/LS(KS,KS):NEXT
LS(IS,N%+1)=A(IS,N%+1)-DS:NEXT

IF OCLS(N%,NX) AND LS(N%,N%)<6E-39 THEN LS(N%,N%)=1
A(N%,N%+1) =LS (N%, N%+1) /LS (N%, NX)

FOR IS=N%-1 TO 1 STEP -1:DS=0:FOR KS=1S+1 TO Nx
DS=DS+LS(IS,KS)*A(KS,N%+1) :NEXT

IF OKLS(IS,IS) AND LS(IS,IS)<6E-39 THEN LS(IS,IS)=1
ACIS,N%+1)=(LS(IS,N%+1)-DS)/LS(IS,1S) :NEXT:RETURN

REM =-=-===---- NORMAL EQUATION =—=-===--------—mmoemoooeen
N(0)=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR I=1 TO N(J):T=T(BS+I)

ON J GOSUB 1000,1030,1060,1070,1080:CS(BS+1,0)=CP(BS+1)~CP:GOSUB 2000
NEXT I,J:FOR I=1 TO M:FOR J=1 TO M:A(I,J)=0:FOR L=1 TO N
AC1,J3)=A(1,J)+CS(L,1)*CS(L,J)/CP(L)"WI:NEXT:A(J,1)=A(I,J):NEXT J,I:RETURN
FOR I=1 TO M:A(I,M+1)=0:FOR J=1 TO N

ACI,M+1)=ACI,M+1)+CS(J, 1)*CS(J,0)/CP(J) WI:NEXT J,1:N%=M

FOR I=1 TO M:ACI,1)=A(I,I)+CF*(1+A(I,1)):X(I,0)=A(I,M+1):NEXT:RETURN
REM ---------- £(X) mmmmmmm e o

N(0)=0:BS=0:FOR J=1 TO LN:BS=BS+N(J-1):FOR I=1 TO N(J):T=T(BS+I)

ON J GOSUB 1000,1030,1060,1070,1080:GOSUB 2000

NEXT I,J:RETURN

REM ------- 7=~ VARIANCE —=======m oo mmememme oo

GOSUB 7000:FOR I=1 TO M:FOR J=1 TO M:X(I,J)=A(I,J):NEXT J,I

FOR K=1 TO M:FOR I=1 TO M:FOR J=1 TO M:A(I,J)=X(I,J):NEXT J,1:FOR I=1 TO M
A(I,M+1)=0:NEXT:A(K,M+1)=1:GOSUB 6000:X(K,0)=A(K,M+1) :NEXT:RETURN
GOSUB 7080:GOSUB 6190

X(M,M>=1/R2(M,M): IF M=1 THEN 7610

X(M-1,M-1)=1/R2(M-1,M-1) :X(M-1,M)=-X(M-1,M-1)%R2 (M-1, M) *X (M, M)

FOR 1=2 TO M-1:X(M-I,M-1)=1/R2(M-I,M-1)

FOR J=1 TO I:X(M-I,M=I+J)=0

FOR K=M-1+1 TO M-I+J:X(M-1,M-1+J)=X(M-I,M-1+J)+R2(M-1,K)*X(K,M-1+J):NEXT

_20_

7590
7600
7610
URN
7999
8000
8010
8020
8030
8040
8999
9000
9010
9020
9030
9040
" Met
9050
9060
9070
10000
10010
10020
10030
10040

10050
10060
10070
10090
10100
10110
hrj)"

10120
10130
10140
10190
10200
10210
10213
10215
10220
10230
10235
10238
10240
11000
11010
11020
11030
11035
11040
11050
11060

X(M=-1,M-1+J)=-X(M-1,M-1)%X(M-1,M-1+J):NEXT J,1
FOR I=1 TO M:FOR J=1 TO M:X(J,I)=X(I1,J):NEXT J,]I
FOR I=1 TO M:X(I1,0)=0:FOR J=1 TO M:X(I,0)=X(I,0)+X(I1,J)*X(J,I1):NEXT J,I:RET

REM ~=+--==ec==- CF FACTOR ---—-—- - mmemmm e e -

IF -DS/PW<=8 THEN C1=2-DS/PW ELSE Cl1=10

IF 2>Cl1 THEN Cl=2

CF=CFx*Cl1:1F CF<>0 THEN RETURN

IF K=1 THEN CF=4 ELSE CF=.001

RETURN

RBM =——p-=—=== CHECK OF CONYERGENCE 2 ---=--e--mmcccccceees
AP=0:P9=0:FOR I=1 TO M:AP=AP+ABS(P1(I1)-P(1)):P9=P9+ABS(P1 (1)) :NEXT

IF AP<{=P9%5.96046E-05 THEN TR=1 ELSE TR=0

RETURN

IF AL=3 THEN RETURN

PRINT:PRINT:PRINT:IF AL=0 OR AL=1 THEN FOR I1=0 TO 2:PRINT "(":I:")";NES(I);
hod" :NEXT:PRINT:PRINT

IF AL=2 THEN FOR I[=0 TO 1:PRINT"(";I;")";NE$(I);" Method":NEXT:PRINT:PRINT
INPUT"Which aligorithm do you select";A2

RETURN

REM ~~====-=- PRINT OUT —---memmmm e m e e
LPRINT :LPRINT " *%%% Administration Method s%x%"

REM

IF DN=0 GOTO 10100
LPRINT :LPRINT "Bolus Injection Time (hr) Dose (mg)
FOR II1=1 TO DN
LPRINT TAB(8);I11;TAB(22);BT(I11);TAB(46);:D(II)
NEXT 11
IF DM=0 GOTO 10200
LPRINT :LPRINT "Continuous Infusion Time (hr) Rate (mg/
FOR JJ=1 TO DM
LPRINT TAB(8);JJ;TAB(22);CT(JJ)" -- ";ET(JJ);TAB(46);K0(JJ)
NEXT JJ
LPRINT :LPRINT " %x*%x Pharmacokinetic Parameters k%% "

LPRINT :LPRINT USING "Vd

LPRINT USING "k21 (1/h)
LPRINT USING "k12 (1/h)
LPRINT USING "k10 (1/h)
LPRINT USING "Alpha (1/h)
LPRINT USING "Beta (1/h)

1) = RARF . F#RA";P(1)%100

HERR RARBIR",P(2)

HUEE BEHERE";P(3)+P(4)-P(2)-P(3)%P(4)/P(2)
RERR RRBBER"P(3)%P(4)/P(2)

REBR . ERERUR";P(3)

HRJE . RBBZER" ;P (4)

L LI I | T { A T N 1}

LPRINT USING "Ti1/2a (h) RREB . #ueR"; . 693/P(3)
LPRINT USING "T1/2B (h) HRBER . BRAR"; . 693/P(4)
RETURN

REM sk ok ke e s sk 3k 3k ok 3k 3k o o o o s ok e ke o o e e e e o ok sk sk s sk o ok 3 ok o o e o e ke e ok ok ok ke sk ok
REM =x MULTI-LINES FITTINGS (1990)

REM =% *
REM =* (OMULTI-D) *
REM * *
REM x* 2-COMPARTMENT OPEN MODEL *
REM * (BOLUS INJECTIONS & CONTINUOUS INFUSIONS) *
REM ke ke ke sk sbe ok o o s e e 335 o s s e e e o o o e sk o s s e ok ok ok o e e ok o o o ok ok ok s o ok ke
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Chart 2.1 Structure of Theophy [ | ine.

2. 1. 4740 VEBEEAOBHAR
FAF-LAVDSDTFHT74 ) VOBREFEEEZHSHITSEHMT, in vitroeTO
TAEI74V VOB HRABRET . BHKIE, BRE1IKEZA V. Fig. 2.1 &7
AT74 ) VORMBRALE - KHMEMR, Fig.22 X7yt T7 4 OBHEE -
iR X R
FAR-NVDOSDTH T4V VOBHERERIEPHT, 5088 BEHTS5DIT 6.0
+1.0 R A#E L7, Fig. 2.2 KO FAF-IHhS5DBEHIE, 3BETHSZ &N
RrENhtc. $HbL, BROK, BHEZALXCEROIIBRHEENETT2EN ]
REEHROBE, 2FE8i, BMEBHhHDST, BE—CEETHREINSO0
REBROBEL, BREC, FHEALEXCERNWCEHEENET TS, BOOD
BHIODBEW I REERNBELALTIENTE. &5, Fig.2.1 &Fig.
2.2 #HBTEHE, TAI74 V) VOBERER, BP0 1 KEFERVBHBRET, 8

40%, 2FHO OREERNVBLBRE T, BOONNXAPBHTEI EBNDN - 12,

BREBECBEN I REERVBELHBERIL, O 2BRLOLBHEENES., 74 F
—NVDEFMIFENETAH T4 VOBRFEGLGDILN, BHBABEORBAELTIIRK
MAEZBLTVWAEI DS, THAF-ADHSDTFAT74 ) VOBEHIT, BOD 2K
OATHETE D LA INT.

FARF-LVERL TAT74 V0 2GCHRBETI T4 v 7 EB LU RBRERN
(FAT4 YV VERBOHTINEEL) ET74AT74 Y v 2E8THBKR (FAT74) V8
BDOHMN%Z2SL) 2EERANMELCEBELXZLTEY, ZOoWENISTA T4 Y
vhEBEHTAEEXAONTWS., £2T, 74 F- V&0 FLE HEBEHERSCP
EHRBHESEAE) Ko, KL, HAPOTFE T4 ) vEEEDmR)EL, &
MFONBHEEIOEEEALTIE, BRI LRBEBIOTA T+ V&
BiXZhEhDeAe, Do(1-A0) (mg) &4 3. 25T, HEBERERSMSDOTA T 4 Y
vOBRHIR I REERVBELEANLL, BHEEEHEZ k. (') & LK.

dP(t)
dt

- kb P(t) Eq. 1

e, REEEIHHSOTFA 74 ) vOBHIR, (REERNBEHESLZL., B

S T —
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Fig. 2.1 Release of Theophylline with Time Curves in Dissolution Test.

Each point and vertical bar indicate the mean and standard
deviation of 10 determinations, respectively.
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Fig. 2.2 Releasing Rate of Theophylline on Time in Dissolution Test.

Each pqint and vertical bar indicate the mean and standard
deviation of 10 determinations, respectively.

Table 2.1 Calculated Parameter Values of Theophylline Obtained with

Dissolution Test.

Sample Ao Ks Kk, r AIC
) ¢h™1) (mg/h) - )
a 0. 23 0.19 4.0 0.999 23.2
b 0. 26 0.12 3.9 0.999 33.0
¢ 0.25 0.21 4.2 0.999 26. 7
d 0. 36 0.19 oD 0.999 39.9
e 0.27 0.39 5O 0.999 28.6
f 0. 26 0. 20 3:9 0. 999 KT |
g 0 21 0.24 3. B 0.998 39.2
h 0.38 0.23 4.0 0.997 51.0
i 0.23 0. 26 4.0 0.999 23.6
j 0.26 0.30 3.9 1.000 16.9
mean (T 0.24 3.9 0.999 247
S.D. 0.05 0.06 0.3 0. 001 9.6
C.V. 19.4 25.-6 i 1f 0.07 29.9

Ao: apparent ratio of powders to tablet,

k. : apparent first-order

releasing rate constant from spheres, K,: apparent zero-order releasing

rate constant from spheres, r: correlation coefficient,

Information Criterion, C.V.:

coefficient of variation.

AIC: Akaike s
Each value of

mean, S.D. and C.V.

were determined in 10 determinations.

HEEEBZk (ng/h), REABEBLHrSOBFHORTEELZt, () &£75.

ds(t) Do(1-As)

———— == | (08T €l) [ & ————} = q.
dt k.
dSct)

—— | Y (t,.s£t) =01
dt

Eq. 1-3%#4 L, 7474V v DTFF-NAro5DBEHEODRE) 277,

DR
DR

(Do Ao(1-€e7%®') + Kk, - t)/Do x 100 CHEE<E) — §
( Do - Ao(l‘e‘k“) + k, - tl)/DO x 100 (t1§ ‘t) e q.

COETNIKESERITETY, THF-VEHRARICEITIXHHEN S X

— Y%K, Table 2.1 TR d. TOHKER, ko 120.24%0.06 h™',

ki.ix, 3.9



+0.3 mg/h, FA R - NVOANTFOHMBEHERIDHEKIL(A)0.2720.05& 7% - 7.
FRABEBITEITILCEAL, FAT74 )V v OBHERIZ, BELALETIVICHED &
Ziohit.

2. 2. FAI4YUBRBEBKNOZERBRAEOLTTFA T4 VEREHBOD
£ F IV

ZHEBICTFE F- LV ERAIELEZOMFTA T4 VREBERAELZIT-. X
212, TEBOBHRARS T4 T7&EULR., A F-&Q00mE) ZMA LI EZ
OmMFTF+ 74 VEREEAR, BRUSECLRL, TORBEPHMILA LK,
BEICHEK LK., (Fig.24 8R) £XS5 VT4 THOBAZRKELS, BREM¥F
FAT7 4 VEEIR, 3.4510. 75 g/ml, Bed M P RESERMIT, 8. 6012 T48
MEEHBNLKE D - 7.

BRI /T ATOMPTH T4 ) VEEEBERBITTA70DIC, #RIOBE X
NTWE3ETIN 'V ERBEALPSOREBEZERICANLETIVEEL, K&
B L. SEFNVICHELEELFTFAT74) VEREAZTETIVNKEFER S
Fig.2.3 TR,

EFNIR, FA T4V VOTAF-NVHSOBEHBEETA 740 v OBRIE
BZ2MLTEALYT, AHPFTLOREERHEREL., 200 0 RBNEEEH
Zk: (mg/h) &L, EFNAIT L, FA74 )V VOFA V- VA SOBHARE T
*T74 YV VORNARE I B UL TEXT, AP T LI REEROEREL, 0T
DI1RBEWEEEH%#ka (h ') &Lk, EFA], TE&bItHEIc®EZN, 74
F-IVBRAKOTA 74 ) VOMPBRERFKCAVSONTVWIETATH S,

ETFNVIR, THF-ADSDFA T4 ) VOBHBBETF T 4 ) v ORINE
BzoML, "OBEHAROERELZERICANKL. T4bL, 7474 ) YORIX
BER, EBFRO I REFEROBNT, T F-VEsMTE, MEEHH EREH
BACHT, TAT4V v 0nHIR, IBERSIH S 1 REERY, SRESS
MR OREEROEREL, B ALBLEICHES ERELE. A TOMBERES

RIENDTA T4 U VBEEDA (mg) , 1RBIVOROBEEFEERE 2 h
Zh ke (h™') . ks (mg/h) & U,

Model ]|
dose ks ke
—— xl —_— XZ ——
(CP)
-ﬂ§%ﬁll— = - ke (0t <t)(t, = —%f— Pt g
AW (t:$ t) rlees B,
—g%gl)—=kz‘k8)(z (0t <t,) ————= .
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Fig. 2.3 Pharmacokinetic Models of Theophylline after Single Oral Dosing ; > ; : o
of Theo-dur Tablet in Fast. £ 2 = 1
X1, Xs, Xe:the amount of theophylline released in the alimentary canal(mg), i;’ ! é’( £ }f
Xz, Xq, X7:the amount of theophylline absorbed in the central compartment(mg), g L pi 5 :, _ , ,
Xs:the amount of theophylline contained in the tablet(mg), Vd:apparent BT % R B B B W A8 & o.m midh

volume of distribution (£ ), F:fraction of orally absorbed dose(-). Do:dose Time (h) Time (h)
of oral administration (mg), A,:apparent ratio of powders(-), t:time after
administration of Theo-durCh), t.,ts:apparent final time of zero-order

release(h), ka:apparent absorption rate constant(h™'), ke:apparent elimin- s(ug/mi) ¢ (pg/mi)
ation rate constant(h ~'), kc:apparent first-order releasing rate constant - E z F
from powders (h ~'), k.:apparent zero-order absorption rate constant(mg/h), £, &
ks:apparent zero-order releasing rate constant from spheres (mg/h). s :
- 3 =3
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o Fig, 2.4 Change in Plasma Theophy!line Concentration with time after
H#® (VAd/F) 13, 0.6610.074 /kg LEBEB /NI, BEZRNIVWELEX Single Oral Dosing of Two Theo-dur Tablets under Fasting

Condition, with Volunteers A - G.

Panels A - G represent the results with volunteers A - G, respectively.
Data points were shown as open circle and solid lines represent the
results of simulation accoding to Eqs. 20 and 21.
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Table 2.2 Calculated AIC Values of Model I, Iand Il in Each Volunteer.

Volunteer Model I Model II Model I

A -27.7 3.0 -48.8

B .3 -8.9 -26.5

C o -21.1 -48. 2

D -11.38 15. 8 -15.3

E -11.3 -8.5 -26: 1

F 'y M) 4.3 -31.9

G -19.8 -6.8 -38.9
mean*S.D. -5.1%+18.6 71,98 ~32.8x11.5

Each value of mean and S.D. were determined in 7 determinations.

Table 2.3 Pharmacokinetic Parameter Values Calculated by Eqs. 20 and 21
with Volunteers A - G.

Volunteer Vu/F kc ks ke A

ka ts

(e/kg) () (mg/h) ¢h~') ¢h™") ) (h)
A 0.73 0. 33 19.9 1.50 0.092 0. 498 5.06
B 0. 67 1.06 9. 42 1.34 0.071 0.585 8. 80
C 0.65 5. 48 19.8 5. 40 0.078 0.191 8.15
D 0.63 13.73 27.6 14.1 0.081 0.054 3.33
E 0.54 4.00 15. 8 0. 40 0. 041 0. 400 7. 60
F 0. 62 0.93 157 70.2 0.045 0.288 11.2
G 0.76 1.74 24.8 1.18 0.064 0.279 5. 82
mean 0. 66 3.89 18.6 13.4 0. 067 0. 328 7.14
S.D. 0.07 4.70 6. 45 o B 0.019 0.182 2.62
C.V. 10. 6 121 34.7 190 28.1 95.4 36. 7

Vu/E:apparent unit distribution volume was derived from the apparent distri-
bution volume (Vd/F, (1)) divided by subject weight (kg), F:fraction of the
orally absorbed dose, kc:apparent first-order releasing rate constant from
powderes, ks:apparent zero-order releasing rate constant from spheres. ka:
apparent absoption rate constant, ke:apparent elimination rate constant, A,:
apparent rate of powders to tablet, t,:apparent final time of zero-order

release, CnV.:coefficient of variation. Each value of mean, S.D. and C.V.
were determined in 7 determinations.
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Fig. 2.5 Pharmacokinetic Model of Theophyl|line after Single Oral Dosing of
Xs = ADee k¢t Bq. 31 Theo-dur Tablet in Fast and after a Meal.
o . Xs:amount of theophylline in powders (mg)., X.:amount of theophylline in spheres
Xo = (1-A)D6 - kat (0=t <ts) — EBq. 32 (mg), Xio:amount of theophylline released in the alimentary canal (mg), X..:
Xe = 0 (ts< t) ——— Eq. 33 amount of absorbed in the central compartment (mg), Vd:apparent volume of
distribution (£), F:fraction of the orally absorbed dose (-), Do:dose of oral
X10= ket + A2Do(1-e ~*¢%) (0t<ty) —— Eq. 34 administration (mg)., A.:apparent ratio of powders to tablet (-), CP:plasma
K theophylline concentration after oral administration (xg/ml), t:time after
X10= -Ej— (I-e*2 (=t ) 4 K, tee "k (t-t0 (4,84 <) administration of Theo-dur (h), t.:lag time of absorption from alimentaly canal
kd (h), ts:apparent final time of zero-order release(h), ka:apparent absorption
t A2Do { _EE:EH_( g ~hEt - gTRAtdgkalt-14) ) 4 (]g-Ratd)p ~kati-it) ) rate constant (h™'), ke:apparent elimination rate constant(h™'), kd:apparent
—~——— Bq. 35 first-order releasing rate constant from powders (h ~'), k.:apparent zero-order
- ¥ Gz releasing rate constant from spheres (mg/h).
10= —_‘L.ka e- @ EL=q _e—ka(t—t4) ) + k4t4e “ks(t=-1t4) (t5§ t)

i AzDo { “EE¥%H—( e “kdt _ g kdtdg-ka(t-14) ) 4 (l-e‘“"‘)e -ka(t-1t4) }
Eq. 36
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Fig. 2.6 Pharmacokinetic Simulations of Theophy!line Following Single
Oral Dosing of Theo-dur in Fast and after taking a Meal.

Panels A. B. C and D represent the results with volunteers A, C, F and G,
respectlvely..Uppey panel : Releasing profiles of theophylline from Theo-
dur tab}ets in alimentary canal. Middle panel : Change of theophylline
amount in allmqntary canal, Lower panel : Change of plasma concentration
of theothlllne. e —O— : in fast, —_ ._._ . after a meal.

Table 2.4 Values of Pharmacokinetic Parameters of Theophylline Following
Single Oral Dosing of Theo-dur in Fast and after a Meal.

in fast

Volunteer A C F G mean=+S. D. C.V.
weight (kg) 65 90 66 60

Vd/F (£) 48.7 57.6 40. 1 41.6

Vd/F/kg( £ /kg)  0.749 0. 640 0. 608 0. 693 0.673 +0.062 9.2
kd ¢(h™') 10.5 11.3 11.5 2. 60 8.97 +4.26 47.6
ke (mg/h) 43.1 16.0 12.0 17.6 22.2 +14.2 63.9
ka (h™') 0.594 0. 670 0. 841 0. 430 0.634 +0.171 26.9
ke (h™!) 0.0881 0.0784 0.0473 0.0737 0.0719+0.0175 24.3
N (=) 0.197 0. 427 0.384 0.573 0.395 +0.155 39.2
ts (h) 0 0 0 0 0

ts (h) 8.73 7.18 10.3 4. 86 6.51 +2.90 44.5
AUCCug h/ml)  46.1 43. 8 107.0 67.2 66.0 +29.3 44. 3
after a meal

Volunteer A C F G mean-+S.D. e
Vd/F (¢) 39.2 34.7 34.9 21.9

Vd/F/kg( 2 /kg) 0.603 0. 386 0. 529 0. 365 0.471 +0.114 24.3
kd (h7') 5.00 10.5 9.96 3.21 7.18 +3.63 50.6
k. (mg/h) 40. 6 35.3 30.0 34.6 35.1 +4.37 12.5
ka (h™') 0. 606 0. 670 0. 840 0. 429 0.636 +0.170 26.7
ke (h™') 0. 0897 0. 0905 0.0511 0.0741 0.0763+0.0184 24.1
A, (=) 0 0.277 0.159 0 0.109 +0.135 123.7
te C(h) 0.500 0. 0002 0. 0001 1.14 0.410 £0.541 131.8
ts (h) 4.92 4.10 5. 62 5.79 5.11 =£0.767 15.0
AUCCug h/ml) 58.7 64.9 114.2 120.8 89.6 +32.3 36.1

Vd:apparent volume of distribution, F:fraction of the orally absorbed dose,
Do:dose of oral administration,

CP:plasma theophylline concentration after oral administration,
ty:lag time of absorption from alimentaly canal,
ka:apparent absorption rate
kd apparent first-order

administration of dose,

ts:apparent final time of zero-order release,
constant, ke:apparent elimination rate constant,

Ao:apparent ratio of powders to tablet,
t:time after

releasing rate constant from powders, ki:apparent zero-order releasing rate

constant from spheres, C.V.:coefficient of variation.

S.D. and C.V. were determined in 4 determinations.

Each value of mean,

T
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H, CH, COOH

Chart 3.1 Structure of Methotrexate.
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CH

N = iy
\N N CH,—N CONH—CH
H, CH, COOH

Chart 3.2 Structure of 7-Hydroxy-Methotrexate.
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$7-. AY ML ¥+ - boaldehyde oxidasell & DELESZI-REEMTH S
-t Fa¥y -2 bbF£-— 1+ (Chart 3.2)i3, DHFRNOEMHRITZ EAER
wht, miaEER A ML FE - FD1/10TH B - enBEEhRY . Fhe, T-
tFD#V—iJFU#h—bwiﬁﬁ,XJFU#t—bT@Z@E@%ﬁﬁ@
ﬁﬁﬂ@&b%(ﬁéb@ﬁ%%&%”’.:ncﬂb.u4:£0ym,xyb
v#t—bk%tFu#v—xybv#t—h@ﬁ@ﬂﬂbﬂ&&ﬂ%?é@f,
xubv#t—bt%tFu#v—xybv#ﬁ—bmﬁﬁuﬁbﬁ%ﬁhb,E
EEMEORFLETHEIEIRTNS P, LsLl, "eEFoFvy-2J UL
*t—F@ﬁWﬁ%KOhTHX%H§ﬁ§(.%ﬁﬁﬁﬂﬁ%??&é.

Kﬁ?ﬁ.%%uﬁﬁ%#ﬁf.#oﬁ%%uﬂﬁﬁﬂ%ﬁ&u%@b.x7$
v#t—b@ﬁ*&ﬁtﬁ*ﬁﬁﬁ%%%ﬂcﬁ&&ﬁ?é:tu&b.iybv
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3. 1. AVPMLFt- bomPBENE LM P RERN

% 4 B OHD-MTXMEART-7-28208F (A, B) (Table 8.1 BH) O MF A
JhLFt- FEREMELET-7. BEA, BohOPBREXR(EFig.3.1 DA, B
CEhENET. AVNUFE-FPOMPEEGHEIE, BFHFATIRZ0x 107° M~
3.6 x 10°° M, BEBTI26.5 x 107* M~2.5 x 107* MTH 7. XV LU FE-
FoMEEETIE, EEERNCEME-ERILTEY, REOFHHERK
Micxt UCTEBMHICEI UL, 22T, MEBEEHBERLEBNFN T LT
EEHEE L.

Huffman Si2, 1mg/kg DAY P F - F2EFLHELALLEIOMFNSOD
Mhkita, B, TOSHETHY, hABENS-2 V- AV PEFLVITEMUT
X3 LERELL'Y | i, Stoller 5, 50~200 mg/kg DAV bLFE -
P2 OBEONBSELLEEONRASOMKIR, a, BO2HYETHY, 2-32
UNR—FAVIFEFATEMTEZEHELL' . UL, BHEEH2-a /8-

Table 3.1 Sampling Times for determination of Serum Concentration and
Sampling Terms of Urinary Excretion with Patients A and B

a : Sampling Times for determination of Serum Concentration

dose Time C(h)
No (g) T 3691218 22 24 30 42 48 72 84 96 120 150 168 192 n
1 1550 000 © O 6 6 ¢ o o 10
A2 150 000 o ® 6 6 o ©o ® O 11
3 15.0 900 @ 2 9 & & @ o 10
4 15.0 90O o o ® o o ® O 10
1 9.0 00000 o O o O ® O o 12
B2 4.0 o 00 ® © ® 6 o ¢ 9
3 4.5 o O O ® O ® O @ 8
4 4.5 ® 00 o o ® O o 8
A : patient A, B : patient B, n : sampling times

b : Sampling Terms of Urinary Excretion

No. Sampling Term C(h) n
1 — 0
A 2 0~ 84 14
3 e 0
4 0~ 98 30
1 0 ~150 22
B 2 0~ 78 13
3 0~ 96 1%
4 0~ 78 12

A : patient A, B : patient B, n : sampling times.

FAVPETN, 2N -FPAYVPFPETVOTHOETAARETH SN, &
HEhTHWiREWL., 22T, ETHTREBFEZTOBOETVORAKICOVWTH
FL.
BohtBERBEONPREMELERICHL, 2-av -2 v bEFNV (Fig.
3.2,Eq.1¢Eq.2) RU3-a v - b A bETFN (Fig.3.2,Eq.5&Eq.6) ZAWVT
BITZ2iT-hk. BohicB /N5 2 — Y i@E%Table 8.2 iTRT.
AJbVFE-bOMPBEHRBIE, 2-a - FAXVMETFN, 3-a 8-}
AVIFETFIWTHOETNT LB AETH . 2223 - AV PETAT
BINET LR, ADTOLHEHEIZ, BEATIZ25.6+3.4 £ (0.5691+0.076
2/kg : meantS.D.,n=4) , BHF B TI229.1+£11.42 (0.520+0.204 £ /kg : mean
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Fig. 3.1 Time Course of Serum Concentration of Methotrexate after
6-Hour-Period of Infusion.

A : patient A

@ 1st treatment, HM:2nd treatment, A:3rd treatment, O:4th treatment.

B : patient B

@®:1st treatment, MM:2nd treatment, A :3rd treatment, (O:4th treatment.

Fig. 3.2 Diagram of Pharmacokinetic Models of Methotrexate.

peripheral
compartment
ku] szl
central ke urine
dose ——— | compartment ——— | compartment
(Cs) (Vu)
l km
metabolites
0t <t,
log(Cs) = log [ __dg(s:e { _era)a(e?%(: z)' D-1)
(kz,-B)(exp(—= B8 -t)—1)
R N ¢ Er) b4 i,
tes t
log(Cs) = log [ deze { (kzra)(l:(p((;gég)-exp(-a(t—to))
(ke -B)(Cexp(— B8 - t)-exp(- 8 (t-to)) n
AR = 4 — S
0t <t
log(Vu) = log [ dose - ke { (k“—a)a(ezu;(:g)' D-1)
(kz;-B)(exp(=8-t)—1)
i 20 = &) bl Eq.
tes t
" i (kz-a)(exp(—a - t)-exp(-a (t-to))
log(Vu) = log [ dose - ke { %t WY 7 ¢
s (ks -B8)(exp(— 8 - t)-exp(-8(1-tq)) } ]
B (B—a) ;
q.

2-Compartment Model.

Cs:serum concentration at time t, Vu:elimination volume in urine, K.,
kei:first-order transfer rate constants, ke:first-order elimination rate
constant, km:metabolism rate constant, Vc:volume of central compartment,
to:end time of continuous infusion, a + B=k,:tkz, tketkm, a B =k, (ketkm).




peripheral
compartment [

klz‘ |k21

km - 2
central _— metabolites
dose —— | compartment
(Cs) ke
—» | urine compartment
klal ‘kal
peripheral

compartment II

0t <ty :
S Ksi- (“ S t)‘“l
log(Cs) = log [ dgze { Lk a)a( Ca E)B(Sg(%, _g)

gk;,—§2(ks;-ﬁ)(exp(— B * t)" 1)
L B Ca-B)CB—17)

Ksy- )(kn-'r)(exp(—v 't)“l) S .5
e 77(8—7X7~a) bl Ba

teS t

- = —a - t)-exp(-a(t-te))
ore0 - tos [ S ( ezl aigplo g DomCa

K, ‘5)(1(3 ’B)(BXP(" B - t)-exp(- 8 (t“tu))
R e ey
+ (kzx"?’l(ksx")’)(&)ﬂ’(" v « t)-exp(-7 (1-t,)) } ]

v (B-7)7r-a) ey TS

3-Compartment Model.

Cs:serum concentration at time t, Kiz. K21, Kis,. ks, :first-order transfer
rate constants, ke:first-order elimination rate constant, km:metapollsm
rate constant, Vc:volume of central compartment, to:end time of continuous
infusion, «a + B + T :k12+k21+k13+k31+ke+km. a ,B 2 B % + 7 a:k1zk3|+kzlksl
+k21ke+ksxke+kzlkx3+k21km+k31km. aB7 :kzlksl(ke+km).

+8.D.,n=4) &M ot. 1, cHOEBBIIBEA, BEh£H2.10+0.19 h,
3.51+0.70 h (mean+S.D..n=4) , BHO¥BMWIIBAZFA, BehEhidd 4£3.0
h. 29.1+15.8 h (mean*S.D.,n=4) &7 >7. a®O¥EPizStoller SOHE

Table 3.2 Values of Pharmacokinetic Parameters of MTX Determined from
Serum Concentrations after 6-Hour-Period of Infusion with
Two Compartment Model and Three Compartment Model

Patient A

No 1 2 3 4

model 2-COM 3-COM 2-CON 3-COM 2-COM 3-COM 9-CON 3-COM
Ve (1) 24.2 4.74 26.8 8.5k 2ZL% 4.07 29.7 14.4

(1/kg) 0.54 0.11 0. 60 0.056 0.48 0.090 0.66 0.32

ke:Ch™') 0.022 1.774 0.020 2.043 0.021 1.956 0.019 2.091
ks Ch™') —_— 0.019 —— 0.019 —— 0.020 —— 0.018
aCh™) 0.296 3.94 0.368 8.272 0.333 4.988 0.333 1.935
BCh™ ") 0.022 0.259 0.020 0.436 0.021 0.272 0.018 0.340
¥ (b %) — 0.019 —— 0.019 —— 0.020 —— 0.018
AIC 2. 40 7.86 -1.96 381.7 16. 6 25. 1 -7.58 -1.65
r 0.998 0.998 0.999 0.980 0.994 0.990 0.999 0.999
Patient B

No 1 2 3 4

model Z—CUM S‘CUM Q‘CUM E'CUM Q‘CDM 3‘CUM Q—CGM 3‘00“
Ve (1) 21.E 2.89 22.5 1.85 26.9 2.55 45.9 4. 33

(1/kg) 0.33 0.044 0.35 0.028 0.4l 0.039 0.71 0.067

karCh™Y) 0.019 3.734 0.064 8.133 0.015 2.165 0.032 3.130
ke Ch™1) _— 0.019 —— 0.060 —— 0.015 —— 0.031
a(h ") 0.153 5.591 0.233 7.102 0.209 6.053 0.215 6.385
B(h™") 0.019 0.148 0.061 0.211 0.015 0.171 0.031 0.200
vy (h™") =_cn 0.019 —— 0.060 —— 0.014 —— 0.030
AIC -8.67 -3.81 -0.865 2.68 2.20 5.59 -15.08 -14.7

r 0.999 0.999 0.998 0.998 0.997 0.997 0.999 0.999

AIC : Akaike' s Information Criterion, r : correlation coefficient
2-COM : 2-compartment model, 3-COM : 3-compartment model.

'Y EBEHULY, BHOERBRIPPERAUL . Thid, BREEDERUV
BEOMBEELEL SN

A UNR-PAVDPETNTHRFHET KR, ADTOLHERIT, BHFAT
136.43+0.542 (0.143%£0.120 £ /kg : mean*tS.D.,n=4) , BF B TI32.91+1.04
£(0.045+0.016 £ /kg : meantS.D.,n=4) &5 H, MAERICEVEEZRLL. &
72, aHO¥BPIIEFA, BZh<h 0.190£0.119 h, 0.111+0.011 h (mean
+8.0..n=4) , BHO¥EMIIEZA, BEh£h2.25+0.50 h, 3.87+0.63 h
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(mean*S.D..n=4), y HO¥BWMBPIBEA, B#h%h36.6+1.6 h, 30.2t16.4
h (mean*S.D..n=4) &7 -7,

BS54 FEAKETEE, 3-aVN-bAVMETNIREITS ML I,
g-avN—rAVFEFNICBF B afgEEENENIEE-—HKLTEY, 2-3
SR FRAYMEFNIER, 3TV -bPAVREFAO A, AU PLFE-L
OEEBERICAGAN, EBINCEFNEARTIENTE, EXHIIR—F
FNTHBEEZON., i, FOFEHERYE (Akaike's Information
Criterion : AIC ) '® Tid, MW EfF-78HL&TICENT2-av - bA Y}
EFNDOENS-AY - AV ETFAVEOBIFSEERL, AIC OFHM@EIE2-3
YUR—F AV FPEFILTIR -1.59+9.48 (mean+S.D.,n=8) , 3-a¥/¥—- P XU}
EFNTIRT.45+16.9 (mean*$.D..n=8) &7y, 2-a /- b XY PEFNDS
REDBELTWBE I LM Rah. ERBBTR, BEOHEHEERET S L1051
LOBMERELIENTERY. 201D, SET-OFRERMS (9.75%
1.49, mean+S.D..n=8) XD VR VWRAIEE TR T ABEANBVLILEM%RT S
L, HD-MTIXEREO M EERITICAVWIETF VIR, 2230 8- XY PETFIEHA
WBRILHAEAMICRIVEETHEI EERTT OO,

3. 2. AULLFE-LORFTERENEERPIMEERREN

ERBBTHE, OTEEHNEOLDICHEEKCHEOLEZTI LR, FAARTHS.
FDted, 2-aVR—bAVIFEFNOaHOREEANBHORER KB LTY
Binoteh, BIEEHRBHOAICERTEIENEL, AERBA+2H-TH,
BERTEIREVBEAPLIELIESHS. £ T, HD-MIXRERKOBEFOKANDHEZR
ool BEHSORMEARERNMBRICL, HOBHOSDOHEMST b IERILHE
FETHINBI I LORMEEIC>VWTHRHF L.

£7, BEOE/ALI, EHMNICHESORRTESIRICEBLT, AUV
Ft- POHMBEII>WTHF L. 280BFOFERRIO, KR AUV MLF
t- PEEMEETY, BABMY 20 ICRFCHtEhicr VL FE-E
(T, RepErt R L08T) 2HH L. BEBO 1 MHEDIEEEEO R HEt &
EEA%Fig.3.3 IIRT.

1000

100

A
01
8

0 24 4 72 96 120 144
Time (h)

Urinary Excretion Rate of MTX (mg/h)

Fig. 3.3 Change in Urinary Excretion Rate of Methotrexate after 6-Hour-
Perid of Infusion at the First Treatment of Patient B.

AUV FE- PORTHMEEEAAIL, NPRELECEALIC2HESLTLE.

AVJbPLFE- PORTHBEEOMMAIZ, BHEATIE 1200 ~ 0.1ug/h (
2.6 x 107* M/h~2.2 x 1077 M/h) ., BHF B TiZ 294~0.1 ug/h(6.5 x 10°* M/h
~2.2x 100" Wh) TH-7. 2T, EERI»SB ORI EEHEL £ D
ERVHAOFHMSOBMOBEREL, ITPRERFEABIC, METHEEAHLHR
U, hABIEBETVE, 2-0a2 - b AV bETFN (Fig. 3.2, Bq.3LEq.4) k>
EMT L. BohEXHNFEM/N5 A - Ffi%Table 3.3 FRT.

AV FE- PRSP EREOLEANE L BT EIBSEE L. aHOEEY
2BEA, BEhZ£h2.28 h (mean,n=2) , 3.32+0.76 h (mean*S.D.,n=4) T,
BHEOEEMIIZNZN25.8 h (mean,n=2) , 15.1+6.1 h (mean+S.D.,n=4) T
Hote, Ete, EOOREMEFEMIZ, HOHEBYE ( r=0.993+0.004 . mean+
$.D..n=6) ZmUl7k. SO LIV RPHMEREMLL2-a - PX Y PEFN
KRS EEAONK, &0, RYHIBEERNLIOBONLEBHHEN 52 -%
Bl MPREBTLIOBOhALBEELEENVERZRLL. 22T, 2V bFLFE-F
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Table 3.3 Values of Pharmacokinetic Parameters of MTX Determined from
Urinary Excretion Rates after 6-Hour-Period of Infusion with
Two Compartment Model

patient A B
No. Z 4 1 2 3 |

.104 0.113 0.201 0.105

ke ¢h ~') 0.263 0.186 0

koo Ch 71) 0. 053 0.018 0.031 0.077 0.044 0.068
a Ch =) 0. 348 0.270 0.158 0.218 0.266 0.225
B (h ") 0.053 0.018 0.030 0.071 0.042 0.063
AIC 4. 83 76.8 31.1 -1.85 15.1 2.43
r 0.998 0. 986 0.990 0.997 0.991 0.995

AIC : Akaike's Information Criterion, r : correlation coefficient

OmFREEAERIHBEMAOEBIIONTRE LK.

3. 3. MPBELRTHHEEEOHMN

LY bLEEL- FEBEL, —EHEEOONTREEEL ZORMICHIDT 5KF
M EEEA S L., SR 4Fig8.4 KRT. £hZhOHEMDIRA 10004 L
EHBd, BROBALRAKCABERLTHRLUL.

BEATI, DPEE (X) CRPHMEE (Y) OMIZIZY =1.02X +2.00
=16) B A EOHMARAD >h, HEEEIIr =0.990 TH-7. BEBTH
Y =0.945 X +1.26 (n=29) ¢ASFOHENFRBDSoN, HEFKEIHIEr =0.973 T
Hote. £1, MEATDHBATHY=0.958 X +1.51 (n=45) LU BHEDHM
AEB SN, HEFERIRr =0.974 THot. AV FLFEL-FORFTREZRER
BHItBE U TR REOEAERF LABERBRDTH AN 2OR, KxORER
iz, MES'Y oBRELABchTRELRIHEEEOMICH HEEZREL
. %k, BEBIBLWTHEBRERICHELR(HAEFOMICHEVWABESRR VLTI N
D AUYMLUFE - ML, BEUEBRBRTCREOERENEULSETL, TORMEM
Bl RECLPRMHSCEEXh, OFRELOHMBESBEVWEEIONATVS. L
MU, HD-MTXHMEE TR, REORRS L CRpHO 7 VA VL4 ERE SERKE R
Rabhbdl-omWiHEEERBoN .
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Fig. 3.4 Correlatioq between the Urinary Excretion Rate and Serum
Concentration of Methotrexate.

A : patient A, B : patient B.

3. 4. MPRELIRVHEEZEORBBRITFOFAH

BEICH-MIX (AU PL¥E—bO&5E: 1H 100~300 mg/kg) b L X U b
L¥E-bFE (A PLFE-LOBRER : 1 H30~100 mg/kg) Mk o o o 2
BRAEZFT->-TE. ZOHERPBOFEMNBRERIZ, ¥ 6.5+2. 8(meant
$.D..n=80)KBETH 7. LhL, ZORMERIE2-a - bA Y PEFTIDBHE
B REsBEmMiIHo/k. 222V~ PbAVIFMETIRESEAIILFE- O
GHERABRNT 284, EHNENASA-SRABERSD, ZOLSBAE
RYUTREHETEIEHNEN NS A - HEBEIENTER ., 4, PR
BREZT > 30BN, 23FIIRAKEICKF AV VFE - FBEAMT LT 2.
ZTOBRERMEOFRKKERIZ, F8513.617.2 (meantS.D..n=23)Kk LM
BHOBR2BETH-. RPHBEERITFOBETR UL LS, RPHiftEER
MTHONKLEBAEN A A -V HIOTEBERT TEONLZBEIZIERLUTS
H, MPREELERFHEEEOMICIZ, FVWHBERRS K.

Z£IT, HD-MTXREICEWT, NP RELRTRENEEREZAVICEILET L

-

| B




AREL, BIFEF-k. EFNVIE, OFBREOHTNIR (Fig.8.2:80.1&84.2)
ERPHMEEOWEMER (Fig.3.2:Eq.83¢Eq.4) #HIY L, RAERITT 52-2
tz#2 U, Eq. 1/ 5Eq. 4Dk, . a L BDEAZENE
NELWEREL, Vd, ke, ke, a, BOSHEDONRSA—F%2HNSE, ZOETIL
FRBREG) 50 (UMTSG)EFVEMT) THRUL, £, Ba.l, Bq. 2l
£Bq.3, Eq.4fiRDk:r. @, BRENENEN>TWEEREL, Bq.1, Eq. 2K
<iz Vd, Kz1:. .. B. . Eq.3, Eq. 4K Titke, kz1w, v, B. DFt 8 f&
ONRF A - EFHVWERBERG) E5F (UTS@EFNLELEET) ZRVERL
tz. Bohtc&/N5 4 — FiE%Table 3.4 IR

M B RegfEERIR, HeET NV ELBITARETS - 2.
bitdao¥Egiz, BEA, BLh£h 2.33 h (mean,n=2) ,3.45%0.66 h
(mean=S.D..n=4), SHO¥XEMIZ, £h£h32.1 h (mean, n=2), 18.4%6.5 h
(mean=*S.D..n=4) &K ot. £/, S@EFNOaHO¥EMIZ, BHEATHE
(f#&) 2.01 h, (JR) 2.39 h (mean,n=2), BF B TiZ (MA&) 3.5210.71 h,
BHOXEHIE, BEATR (LK)

UNRN—PMAVDMNETINTHS.

S(BYEF IIZ

(R) 8.36+0.76 h (mean*+S.D., n=4),

837.5 h, (JR) 25.8 h (mean.n=2), BFEBTIZ (&) 29.1£15.3 h, 15.2%5.9
h (meantS.D..n=4) &7 -7,
FEFNVNOEBHEM NS A - YR IEIRAELMEEZRLL. £/, AICEH

MERbAETVELIERESEEZTRL, OV RE - ROHlt £ERERITZT
Sk, BEFNMICERZD O M7, LML, SGIEFATR, OFER
BEAEENVEIVEATS, RO EEBERLOE IS A -YEZHETES L
X0, SETFTNVIODFRATHILEX SN,

g, ANBNCEIIEAEROLEABELABEELOABELES, SGIET
itk 5 HEMERIE, BFATIX 0.994 (W% : mean, n=2), 0.991 (/R :mean,
n=2), BEHEBTIX 0.998+0.002 (M : mean*+S.D.,n=4) , 0.991+0.003
(/R : meam*xS$.D..n=4) EHVWEEZTRL, RBEBIFOFTAKLSTIREI N,

UL UIbPREERTHEEELNTCNOBRBBITOB A LEBRT 5L, RER
MOFPRERITELOSHEBEEH, AICECEWTRWEEZTRLK.
FUESBPABRBIT A TH-c e, MFRERITTHESNALBGY) O
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Table 3.4 Values of Pharmacokinetic Parameters of MTX Determined from Serum
Concentrations and Urinary Excretion Rates after 6-Hour-Period of

Infusion with S(5) and S(8) Models

Patient A
No 2 4
model i R SGBY S8
Ve (2) 31.3 28.1 34.1 32. 6
(£2/kg) 0.70 0.62 0.76 0.72
Kzise Ch °1) 0.020 0.020 0.025 0.019
a. (™Y 0.338 0.363 0.267 0.329
g2 oy P 0.019 0.019 0.025 0.018
ke (h 1) 0.198 0.259 0.174 0.160
kziow Ch 71 e 0.053 —— 0.018
&e 1B %) — 0.347T — 0. 250
B. (h Y — 0068 —— 0.018
AIC 44.5 20.4 102.8 101.8
r (serum) 0.998 0.999 0.991 0.999
r (urine) 0. 991 0.997 0.990 0.987
Patient B
No 1 2 3 4
model 5(9) 5(8) a3 | (D) SiB) 3(s)  §(38)
Ve ) 22.1 1.6 26.1 2.5 21.4 27.0 45.5 45.9
(2 /kg) 0. 34 0.33 0. 40 0.385 0.33 0.42 0.70 0.71
ke th 74 0.027 0.019 0.067 0.064 0.038 0.015 0.042 0.032
a:. (") 0.157 0.152 0.216 0.233 0.240 0.208 0.210 0.215
8+ =9 0.026 0.019 0.063 0.061 0.037 0.015 0.040 0.031
ke ¢th ") 0.112 0.104 0.116 0.114 0.159 0.201 0.096 0.105
Kz2ia Ch 71) = (ORI = LU S —— 05044) | === 0.068
gs 7Y — U181 =—— L2001 ——— gszess  =—— 05229
Bar T4 g 0.030 —— 98y . — L2 0.063
AIC 52.3 4.6 9. 85 8.42 26.6 33.0 13.4 8. 43
r (serum) 0.998 0.999 0.997 0.998 0.990 0.997 0.998 0.999
r (urine) 0.990 0.990 0.997 0.998 0.999 0.991 0.993 0.995
Ka::e. as B : pharmacokinetic parameters of MTX determined from serum

concentrations,

kZIu.

e By ?

pharmacokinetic parameters of MTX dete-

rmined from urinary excretion rates. AIC : Akaike's Information Criterion
r : correlation coefficient
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Fig. 3.6 Compartmental Model for Pharmacokinetics of Methotrexate and

‘ T-Hydroxy-Methotrexate in the Serum.
Fig. 3.5 Time Courses of Serum Concentration of Methotrexate and

B T

T-Hydroxy-Methotrexate after 6-Hour-Period of Infusion K:rate of continuous infusion, #, and #s:cenfral compartments and sampling

with High Dose Therapy for Patients A and B, sites, #, and #.:peripheral compartments, Cs and C.:MTX concentrations in

the serum and peripheral compartment, Cm and C.:7-OH-MTX concentrations in

A: patient A at first treatment, B: patient B at first treatment, the serum and peripheral compartment, V. and V.:distribution volumes of
O : MTX. @ : T-0H-MTX.

MTX in the serum and peripheral compartment, Vs and V,:distribution volum-
es of 7-OH-MTX in the serum and peripheral compartment, k... k21, kso« and
Kes:first-order distribution rate constants., k,s:first-order rate constant
associated with the conversion of MTX to 7-OH-MTX, Kk.s:first-order elimin-

ation rate constant of MTX, kses:first-order elimination rate constant of
T-0H-MTX, to:end time of continuous infusion.
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C.V.

mean=t S.D.

A (2) B (1) B (2) B (3) B (4)

Their Serum Concentrations after 6-Hour-Period of Infusion with High Dose Therapy.
A (1)

parameter

Table 8.5 Values of Pharmacokinetic Parameters of Methotrexate and 7T-Hydroxy-Methotrexate Determined from
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Fig. 3.7 Time Courses of Concentration Ratio of 7-Hydroxy-Methotrexate
to Methotrexate in the Serum for 2 Patients.

: first treatment for patient A, A : second treatment for patient A,
: first treatment for patient B, @ : second treatment for patient B,
: third treatment for patient B, Ml : fourth treatment for patient B,
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Table 4.1 Background of Patients. g [
© \
1. Bolus Injection < 10 !\}‘
. o by
e Sex Age Body Weight = _\\\
R (y) (kg) E 5 R "
L . \-
A M 55 5 5 3 -\.\o\:\;\‘\
B M 56 5 6 B S - iy,
C F 2 8 6 4 g - \\“‘\\‘
D F 31 49 S | \ o\°§
=k S
§ 0-5t Ne
4. 1. quqlﬂ"f?Ei—)l«%Jﬁiﬂﬂi&m*z%Eﬁﬁ 8 0'3:
3, Lol 472 S NBARKABRERRCBITIMTRERES | 0 30 60 90 120 150 180

[ Time {min)

FHEMTYHYAT S VBEERKRRNESCIIRBRET-4808%F (AB |
C.D, Table 4.15 M) o3t ULERKIICHFLZTL. MEFA7I5-VREEZHE ' Eis A7

rxz

Serum Concentration - Time Courses of Thiamylal in Humans
W@ AFig 4.1 RT | Following Bolus Injection.
Lt:. €DK ig.4.1 {T/RT.

M EEEBE 2 HECES L, MEEREL LRIV A PAVPETL | O : patient A, @ : patient B, M : patient C, A : patient D.
(Fig.4.2, Bq.1) CESEMPRERITET 7. TORRETable 4.2 AT

bﬁ@ﬁﬂﬁw&fﬂ#@ﬂuﬁ%’&&@%ﬁﬂﬁ&ﬁ@’fﬂﬁ‘iﬁ (e L. % Table 4.2 Pharmacokinetic Parameters of Humans with Bolus Injection.
FLT 31 : = A g
BHFEHNS A - FEE, V,75%0.24+0.132 /kg. Kkiz2. ko ko 3. ThZh,
19.9414.9 b -1 . 3.70£1.74 h™' , 3.09 +2.93 h™'&%m b, KRASOMRE i - 2 - . it Ao
n, HEBEARoB VL ERREN. ThDE, Tisa LT, BM, #hZEh, Dose  (mg/kg) 2.73 3.57 4.69 5. 00 4.00 + 1.04 !
_ = : v, (1/kg) 0.13 0.29 0.14 0. 40 0.24 + 0.13 B
0.065 +0.038 h, 1.19+0.42 h&HE<, BEBEREOKBRELLTARENID Kz Eh i% 2.04 2. 62 5.92 4.21 3.70 + 1.74
= g A= o a h - 6.58 8.75 47.1 11.2 18.4 +19.2
i, $4T 1T - VOMRBITEAFHVRDEEZ SN, 8 th 1) 0. 54 0. 40 0. 94 0. 68 0.64 + 0.23
ki ¢th °Y) 3.31 5.19 34.6 5. 86 12.2 +14.9 5
Kio k23 1.73 1. 34 7.48 1.81 3.09 + 2.93 .
4.1, 2. HATIS-AEREERCEIINTREES Tioa (h) 0.105 0.079 0.015 0. 062 0.065+0. 038
4},{735_;pﬁﬁ;ggczotazwey—Mciﬁﬂi%:ﬁof:4Z®§% (E. F. Ti,e B8 (h) 1.27 1.72 0.74 1.02 1.19 + 0.42 b
- i —— . i Vi.kei, a. B:reference to Fig. 4.2. T.,.a:half-life of a phase of iy
G.H. Table 4.3) % LEBMICiRM AT, MFY AT 7 VEREZHE L. 2-compartment model, T... B:half-life of l/3 phase of 2-compartment model, r?
AT IS - LEEREREC ST, g\%mﬁﬁg%ﬁﬁbfxﬁ\’éﬁ“’—iﬁ%ﬂ%iﬂ' S.D. :standard deviation. .
310, toBEFELLELEEEZNS. ZDEETable 4.3 ITRE N KD Ji
HEMEEEZAY Va-NENRS. ;ll
MEREOENEEEc2-a 8- b2V TNV (Fig. 4.2, Egs. 1.2, 3) iz%¥ :
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Table 4.3 Background and Administration Schedule of Patients. .
peripheral
compartment
Sex Age(y) Body Weight(kg)
k1z |k21
Patient E M 6 3 55
Patient F F 1 12
Patient G M 6 1 60 K central Kie
Patient H M 60 70 dose —— | compartment —
(Cs)
Patient E
50[us11njecti0n tilgezgh) dosgo(()mg) 1. bolus injection
continuous infution time (h) rate (mg/h) cs = -—dose Lz; a)exp(-a - t) (k a)ex a
1 0.00 - 5.00 400 Vi B-a + = Bp( Do} — g1
S 399 - 8. 92 500 inuous infusion
4 8.92 - 9.92 450 t<to
9.92 - 10.92 350 '
- s - - (GacadewCa 1) | Ku-g)exs(=8 - 0-1)
. | a (a—8) B(B-a) }
Patient F p, — Eq.2
continuous infution time (h) rate (gg/h) tost '
1 0.00 - 1.75 26.
2 1.75 - 4.33 52. 50 cs = - (dnzad(expCa - D-exp(—a  (t-ta)
3 4.33 - 4.83 78. ';5 L_;_L_,Q)_L_ &
4 4.83 - 8.25 93.75 4 exp B +t)—exp(— B - (t-t
5 8.25 - 15.25 125.0 B (B-a) ).} v — s
6 15.25 - 18.00 100.0 Fig. 4.2 Di ¥ B
1 18.00 - 21.33 125.0 lagram o armacokinetic Models of Thiamylal. : 2-Compartment
8 21.33 - 33.50 100.0 Open Model with Bolus Injection and Cont ; S ey
9 5350 - 55.75 75 0 o - ntinuous Administration.
10 55.75 - 72.50 50.0 :serum concentration at time t, k., k. :first-order distributi
. coilstants kio:first-order elimination lrate constant, Vlzrdlisuttrlioll)lu{?;ﬁ
Patient G ) ; o) nglém%fofmcencttral coll?partment to:end time of continuous infusion, dose:’
bolus injection time ose (m jection rate of i i i p f ’
' ] 00 5008 pogr i continuous infusion, a@ + B =k,2+tks: tKi0.
continuous infution time (h) rate (mg/h)
1 0.00 - 7.42 350 o
! SERFET /. RITICTHONLRBAEN/NS5 £ - S @ £Table 4.4 KR L
atien ;
bolus injection time (h) dose (mg) ‘ M BREOEMELRITHEAEFig. 4.3 RT3,
1 0.00 100 -
g 0.08 250 | ERABEEBFTEIRCHABGLTEHEY, Y4715 -V EKREBOF LT IS5
1.83 50 = '
g %83 1?)8 ~VOBEABBEL2-T VN M AV M EFLMICRS DD LART I ENTE., X
6 ?1?3 100 BH¥EMNS 2~ S, Viid 0.994+0.809 £/kg . Kia. keilkio i, Z2H%E
continuous infution time (h) rate (mg/h) h 0.640+0.371 h™', 0.108+0.074 h~', 0.144+ “1Lgp 3
% 200 - 208 250 . R 4+0.085 h™'&ib, AL .
2.00 - 2.33 300 o , THOBWI ENERENT. 1
3 9 33 - 18.83 350 AN T /. gk, Ti.ea&Ti, 2818, Th ",
18.83 - 30.33 400 .89%+1.51 h, 43.3+24.6 h&f 7=, 727U, 85 1 - . |
5 30.33 - 32.83 350 ” L. &7 -SROEBHHI |
6 32.83 - 55.58 250 KEN 12, =

— 65




500
1 /%% i w0
| o 50 a I 125
400 {mg/n) 128

.
H
é 3
a 100 75 (mgih)
Ii‘”“""” B (ugimt)
E £ 20
° «0 =
£ ° z Ry
- R, - 15 -0 T,
- ¥ ~o, - = /_/
< °." "\b s 0 ¥ .
° 20 o o 2 -
= 2 — ~———a. B " f S
gv s e -
= a g ol 2 100
g 15 o 0 20 40 60
S o H 10 i 20 9 Tim (n
Time (h)
(A) it
82228823
ggnr2s
o 250
a Y:oo /350
l L3
5 M
2 a8 aso |«00|| 250 (mg/h)
o { mgih)
o (pgimt)
S (ugimt) = e
> i3
£ S 0 £
2 w0 £ P
- L g
< &8 90 J/'%
s 30 = = ‘s %ra__ o
€ - £ o " °oa = ®
2w — 3 e
° - = g T °
s " -
3 . i o0l S e e 120
€ 0 = 30 9"~ 20 40 (1
S 0 s 10 15 i & < Time {n)
Time tn)
(©) (D)

Fig. 4.3 Simulation of Thiamylal Concentfation in Serum Following
Continuous Administration of Thiamylal.
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the results of simulation accoding to 2-compartment open model.
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LATERWCERRE N, BAZECHULFRESRTHE, EHNFEHN AT A
SRR BT, Vii20.240 5 0.9942 /kg ER 448, Kiz Kor&Kio i, 12. 27/
5 0.640 h™!, 3.70» 5 0.108 h™', 3.097 5 0.144 h-‘iweghZh, #1/20,
1/35, 1/2002@A L1z, $4bb, 4715 - VOBVEEBITEOLD, &5
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Table 4.4 Pharmacokinetic Parameters with High-Dose Barbiturate Therapy.

patient E F G o mean = S.D.
Dose (g) 5.2 5.6 6.7 10.7 1. 17 £8.07
time  (h) 10.5 72.5 12.5 55. 6

V. (2 /kg) 0.425 2.06 1.18 0. 311 0.994+0. 809
k2. (h =) 0.096 0.215 0.068 0. 053 0.108+0.074
a ¢h =Y 1.20 1.12 0.19 0.99 0.875+0. 465
B ¢th Y 0.012 0.034 0.009 0.012 0.017+0.012
ki (h =Y 0.966 0.762 0.106 0.725 0.640+0. 371
Kio (h =9 0.150 0.177 0.025 0.224 0.144+0.085
Ti,ea Ch) 0.578 0.619 3. 65 0. 700 1.387+1.510
Ti.28 (h) 55.9 20.1 79.7 57.3 43.3 + 24.6

Vi.ka:., a., B :reference to Fig. 4.2. T,.. a :half-life of a phase of

2-compartment model, T,,. B :half-life of B phase of 2-compartment model,
S.D. :standard deviation.

144

ERY, BINLYATIT-NVN, b NhasR—- XV MIEETE L
£S5, LU, ¥47I5-VOHBBTEREEHEPHAEREEH Y, BEOKkE
BEHLTEDL LI LR, APPSOV A TIS-NVNOBROBELZE%RT S.
ZTORER, EMENEEYE (T.,.8) &, 1190 543.3 hicEE L. Zhit, ¥
ATIS-VREBREDEE, TORAHBIIIATIST - VOBERATOERENLK
XUREEEZTWELEELSNS.

4

4. 2. SS9 brOHATIS-NVEABKAZTSARICE T3 HEH B

Fig. 4.3 IR T LI, BEHIKEWTHATIT-VEBERTRIIOLFRED
BEEXBDohi. Thid, ¥4 7I5-VEEREEOHEESLELIIEEZIIS
BRTH5. BEREVRERTHROOFTREDOLAFICE, EYOEHERUICOH
BEPHABTBECRHEIO A EDOBRNAELSNS. £IT, Y4735 -0
HALELSOBRNOREEEKRHFTSENT, Sy bTOYAT7 I35 - LVOMEH
PAOBRHEDOHIEZEZIT - .

Fig.4.4 iZ, Sy YA T IS - NVBOARKAKRELET - BOEHFTY AT
IS-VBREHBERT. BHPOYATIS- I REHRER OPREHEBOS

._67_

- S

2= e

¥
|




— !

o I

= 1

@ T

-

C

(@]

[«7)

| -

'S) 1 i

x

Q@

> | \W
G -T_L|_|
O

3

0

O 1 2 3 4 5
Time (hours)

Fig. 4.4 Biliary Excretion rate of Thiamylal in Rat
Following Bolus Injection.

administration dose : 5.7 mg/kg.
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Fig. 4.5 3-Compartment Model Included Accumulation Compartment.

Cs:serum concentration at time t, Kiz2, Kz1kis, ks :first-order distribution
rate constants, k,o:first-order elimination rate constant,
volume of central compartment, to:end time of continuous infusion,
start time of release from accumulation compartment, dose: dose of inject-
ion, K:rate of continuous infusion, Ds;:dose of accumulation compartment.
a+ B=kiztkaitkistkio. @ B=kaiKkistkaikio. 7 + 0 =kiztkaitkio, 7 0 =Kz Kio.

Vz:distribution
Tol



Fig. 4.6 Simulation of Thiamylal Concentration in Serum with Patient H
by 3-Compartment Mode! Included Accumulation Compartment.

Table 4.5 Pharmacokinetic Parameters of High-Dose Barbiturate
Therapy with Patient H by 3-Compartment Model Included

Accumulation Compartment.
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patient H
Dose (g) 10.7
time (h) 55. 6
Ve (£ /kg) 0.678
Ki2 th °Y) 0.585
k2, ¢th =Y 0. 270
a i T3 0.980
B ¢th ) 0. 0475
Kis L =Y 0.160
Ks, Eh™* 0. 151
7 (th 1) 0.154
é (h 9 0. 0225
Kio (') 0.0128
Ds (mg) 586
To (h) 65.8
Vo, ki, Kzio ., B, Kis, Ksuw 7. 6. Kio.
Ds, To : reference to Fig. 4.5.
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Fig. 4.7 Relationship of Thiamylal Concentration in Serum and Suppression
Time in Electroencephalogram of Patient H.

-- : curve of serum concentration, — : curve of suppression time.
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