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In a recent report (1) the mean residence time (MRT)
for a drug which demonstrates one-compartment distribu-
tion and Michaelis-Menten elimination was defined incor-
rectly as

MRT = AUMC/AUC (D

where AUC is the area under the plasma concentration—
time curve and AUMC is the area under the corresponding
first-moment curve. One of the assumptions of this equation
is that clearance is linear (2,3). Using the derivation of Gil-
lespie and Veng-Pedersen (3) (not presented here for sake of
brevity), this crucial assumption is manifested in the fol-
lowing equation [corresponding to Eq. (8) in Ref. 4]:

B Jt-CL@®) - () dt
"~ JCL() - c() dt

where ¢ is time, CL(?) is clearance, and c(¢) is systemic drug
concentration. If CL(¢) is constant, as it is with linear ki-
netics, it may be brought outside the integral in both the
numerator and the denominator and Eq. (1) follows immedi-
ately. However, with Michaelis—Menten Kinetics CL(?) is
not constant, but is a function of ¢(z), and so the clearance
term may not be taken outside of the integral and divided
out of Eq. (2).

Nevertheless, the MRT of a drug which conforms to a
single compartment of distribution can be calculated. The
MRT of a drug can be decomposed into the following equa-
tion:

MRT 2

MRT = MRTC + MRTP 3)

where MRTC is the mean residence time of the drug in the
central compartment and MRTP is the mean residence time
of the drug in the peripheral compartments. In the case
where the kinetics of a drug follow a one-compartment
model, MRTP is nonexistent, thus rendering MRT equiva-
lent to MRTC. Veng-Pedersen and Gillespie (4) proved that
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the MRTC (and hence the MRT of a one-compartment
model) can be calculated by

MRTC = MRT (one-compartment model) = AUC/C,

In Eq. (4), C, is defined by the following equation: @)

C, = DIV ®)

where D is the dose and V is the volume of distribution.
These authors showed that Eq. (4) holds irrespective of
whether the drug undergoes linear or nonlinear disposition
kinetics. The AUC for a drug following single-compartment
distribution with Michaelis—Menten elimination was shown
by Wagner (5) to be

AUC = V(C/V)(Co2 + K, 6)

where V, and K,, are the capacity constant and coefficient
of the nonlinear elimination process. The MRT can then be
calculated as

MRT = (V/IV,)XC/2 + K,,) @

Recently this equation has also been independently devel-
oped by other investigators (6—8).
By substituting Eq. (5) into Eq. (7), one can obtain

MRT = D2V, + K, (VIV) ®)

As indicated by Cutler (7), a plot of MRT versus dose will be
linear, with a slope of %2V, and an intercept of K,,/(V/V ).

Application of Eq. (1) rather than Eq. (7) or (8) will re-
sult in underestimation of the MRT for a one-compartment
model with Michaelis—Menten elimination.

REFERENCES

. A. T. Chow and W. J. Jusko. Pharm. Res. 4:59-61 (1987).

. W. Pearl and P. Samuel. Circ. Res. 25:191-199 (1969).

. W. R. Gillespie and P. Veng-Pedersen. J. Pharm. Biopharm.
13:549-554 (1985).

. P. Veng-Pedersen and W. Gillespie. J. Pharm. Sci. 74:791-792
(1985).

. J. G. Wagner. J. Pharmacokin. Biopharm. 1:103-121 (1973).

. A. E. Staubus and D. F. Smith. In L. Z. Benet, G. Levy, and
B. L. Ferrailo (eds.), Phamacokinetics. A Modern View,
Plenum, New York, 1984, pp. 411-414.

. D. J. Cutler. Biopharm. Drug Disp. 8:87-97 (1987).

. J. G. Wagner. Biopharm. Drug Disp. (in press) (1987).

A\ L H LN =

[e BN

196



