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Methods for prediction of infinity value of cu 
in biexponential processes have been given by 
Jalali (1981). 

In this report a method of prediction of the infinity 
(i.e. two-compartment open model with firsterder a 
tion rates and linear 3compartment open model with bolus intra 
early non-linear data is given. 

The equation describing the urinary excretion rate of drug, d 
is as follows: 

dU 
F=Le --at + M e-@ + N e-?t 

Where L, M, N, u, /3 and y are constants, and their definitions for e 
found in the textbooks (Gibaldi and Perrier, 1975; Wagner, 1975) 
of the urine collection period. 

Eqn. I may be written as: 

R=LxtMytNz @I 

where R = dU/dt, x = eeat, y = e-B and z = eqt, 

If urinary excretion rates are determined at equal time intervals, then equ 
successive rates are as follows: 

R1=LxtMytNz 

Ra=Lxa tMy’+Nz’ (4) 

R3 "Lx' tMy3tNz3 ($1 

R,pLx4tMy4tNz4 (61 

RS=LxStMyStNzS (-0 

&=Lx6tMy6tNz6 (81 
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Solving Eqn. 3; for ‘N gives Eqn. 9 

N=R~-Lx-M~ 
(9) 

2 

Substitution for N from Eqn. 9 into Eqns. 4 through 8 will result in the following 
equations: 

R1 = Lx* + My* + Rlz - Lxz - Myz (10) 

R3 = Lx’ + My3 + R,z* .- Lxz’ - Myz* (11) 

& = Lx4 + My4 t R,z3 .- Lxz3 - Myz3 (12) 

RS = Lx’ + My’ t R,z4 - Lxz4 - Myz4 (13) 

& = Lx6 + My’ t RlzS - Lxzs - MyzS (14) 

Solving Eqn. 10 for M and substitution of the resulting equation for M into Eqns., 11 
through 14 will yield: 

Rj = Lx@ - y)(x - Z;I + R2y - R,yz t R2z (15) 

% = LX(x - Y)(x - Z:I(X + y + z) + R2y2 - Rly2z t R,z* t R2zy - R,z'y (1'5) 

RS = LX(X - y)(x - Z;I(X* + y* tz* txytxzt zy)tR2y3 - R,zy3 tR,z*y 

- Rlz3y + R2zy2 -. lRlz2y2 t R2z3 (17) 

R(j = Lx(x - y)(x - z:l(xJ +y3 +z3 txzztx2z txy* tzy* tx*ytyz* txyz) 

t R2y4 - R1zy4 + R2zy3 - Rlz*y’ + R24’“z2 - R,y2z3 t R2yz3 - Rlyz4 t R2z4 (18) 

After solving Eqn. 15 for L and substitution of the resulting equation for L into 
Eqns. 16 through 18 the following equations are obtained: 

% = R3(x + y + z) - R2(xy + xz + zy) + R,xyz (19) 

Rs = R3(x2 t y2 t z* + xy t xz + zy) - R2(x2y t x*z t y*z + yz* + xy* + xz* + 2 xyz) 

+ R,(x*yz + xy*z t xyz*) (20) 

% = R3(x3 t y3 t z3 i- xz* t x*z + xy* + zy* t x*y t yz* t xyz) - R2(x3y + x3z 

+ y3x + y3z + z3x + zsy + x*y* + x*z* t y*z* t 2x*yz t 2xy*z + 2xyz2) 

+ Rl(x3yz f xy3z t xyz3 + x*y*z + x*yz* + xy2z2) (21) 

Multiplying both sides of Eqn. 19 by the term (x + y t z), subtraction of the resulting 
equation from Eqn. 
Eqn. 22. 

20, and subsequent simplification and rearrangement would give 

Rs = R,,(x + y t z) - K3(xy t xz t yz) t R2xyz (22) 



Multiplication of both sides of Eqn. 20 by the term (x f y + z), subtraction of th 
resulting equation from Eqn .2 1 and rea~angement would yield: 

& = Rs(x + y + z) - (xy + xz + yz)[R3(x + y + z) - R%(xy + xz + yz) + Rrxyz) + R,xyz 

(23) 

But the term inside the bracket equals & (according to Eqn. 19). Therefore: 

Re=Rs(xty+z)-&(xytxz+yz)tRaxyz (24) 

Solving Eqns, 19,22 and 24 by the determinant rule for the terms (x + y + z), (xy + 
xz t yz) and (xyz) would result in the following expressions: 

(x + y + z) = %(Rz% - R2j) - Rs(Rr% - RnRs) + %(RrRa - R:) 
RAR& - R!) - %(RA - RtRs) + Rs(RrRa - R:) 

(25) 

(xy+xztyz)= Ra(RsRs - R2%) - %(R3% - RI%) + Rs(R& - Rr Rs) 
Rs(R&a - R?) - %(Rr% - R2Rs) + R&R3 - R!) 

(26) 

fxyz) = 
Ra(%Rs - R3%) - %(ti - R2%) + Rs@3% - R2Rs) 

R3@2% - R:) - %R% - R&3) + MW3 - R!) 
tw 

The equation describing the amount of unchanged drug remaining to be excreted for 
the two models is: 

U, -U=L’x+M’ytN’z (28) 

where U, is the amount of intact drug ultimately excreted in the urine (the infinity 
vahte), U is the cumulative amount of intact drug excreted at time t, L’, M’ and N’ are 
constants, and x, y and z have been defined previously. 

For successive equal time intervals (the times that Rs are dete~ed~ the corre- 
sponding equations are: 

UOO - Ur = L’x t M’y t N’z (29) 

U, - U2 = Lx2 t M’y2 + N’z2 (30) 

U, - U3 = L’x3 + M’y3 t N’z3 (31) 

UC+ - U,, = L’x4 t M’y4 t N’z4 (32) 

Solving Eqn. 29 for N’ and substitution of the resulting equation for N’ into Eqns. 30 
grout 32 would give the foBo~ng equations: 

L- u2 = L’x2 t u,z - urz - L’xz + M’y(y - z) (33) 

U,- U3 = L’x3 t U-z2 - U,z2 - L’xz2 t M’y(y2 - z2) (34) 

U,- u, = L’x4 f u,zs - U,z3 - L’xzs f M’y(y3 - z3) (35) 



238 

After solution of Eqn. 33 for M’ and substitution of the resulting equation for M’ into 
Eqns. 34 and 35 would yield: 

u, - uj = L’x(x - y)(,; - 2) + u,y - uzy - u,yz + u,yz + u,z - u*z (36) 

‘II, - u, = L’x(x - Y)(X - 5)(x + y + z) + u,y* - u*y* - u,y*z + u,y*z 

+ u,z* - u*z* + u,yz - u*yz - u,yz* + uryz’ (37) 

Solving Eqn. 36 for L’ and substituting lthe resulting equation for I,’ into Eqn. 37 and 
/rearrangement would give Eqn. 38 

u, = 
u, - Us(x t y + 2) t U,(xy t xz + yz) - u*xyz _-. 

- 1 - (x + y + z) + I&y t xz + yz) - xyz 
(38) 

Substitution for the term ; (x t y + z), (xy + xz + yz) and (xyz) from Eqns. 25,26 and 
:27, respectively, into EC+ 38 gives: 

u, = U, MR2% - Rib - %(R,% - Mb) + R&R3 - #)I 
[RdRA - R:) :- Rd%% - Wb) + WGR3 - R:)l- 

u3 [%@2% - R:‘b - Mb% - R2Rd + WV3 - Rz?)l :-- 

W4@2% - RI) - R&% - R2R3) + %(hR3 - @I 

f U2 [R3@3Rs - R2 hd - %@3% - RI%) + RdR2% - R&)1 

[R3(R3R3 - R2R6) - MR3% - RI%) + RdR2% - RJWI 

U1 DW%R3 - R3W - %(@ - R2%) + RdR3% - Rd%)l - - .._, 
[WbRs - R3Rd - %W$ - Rz%)+MRs% - R2Wl 

(39) 

Eqn. 39 requires 8 urine samples (including zero time sample) and is independent of 
Ihe relative value of the rate constants involved in the processes. 

In the application of’ Eqn. 39 to the experimental data one should bear in mind the 
Atical points discussed in previous reports (Newburger et al., 1979; Barzegar-Jalali, 
II 981). 
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