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Abstract  Recently, cellular drugs have become one of the hottest areas in drug development. Cellular drugs
are quite different from the traditional small molecules and macromolecular drugs, because of their proliferation
and chemotactic abilities. With the help of pharmacokinetic theories, it would be feasible to describe and predict

the fate of cell drug, characterize their distribution, metabolism, and elimination in the body. That will improve the
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clinical efficacy and safety of the cellular drugs, reduce the risk of drug-drug interactions. In this paper, we take

mesenchymal stem cell (MSC) as an example, trying to clarify the relationship between the pharmacokinetics and

the efficacy/toxicity (PK/PD/TD) of cell drugs according to published literatures.
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Table 1 Comparison of pharmacokinetic characteristics of macromolecules, small molecules and cellular drugs

b RO THICEAT. 2K

SR | ( )
o NG T Macromolecular drug 4259
Pharmacokinetic .
o Small molecule drugs (monoclonal antibody, Cellular drugs
characteristics .
polypeptide)

Absorption Drug absorption differs depending on the Intravenous administration Intravenous administration, orthotopical

Distribution

Metabolism &

elimination

Toxicity

route of administration and is divided
into intra-vascular and extra-vascular
administration. Oral drug absorption is
related to drug properties, gastrointestinal
properties

The drug distribution is affected by the
physical and chemical properties of the
drug itself. And the blood flow velocity
of the body, the drug transporters, the
combination of drug and plasma protein,
and the physiological barrier in human
body also affect the drug distribution

Many drugs are metabolized by various
enzymes such as CYPs. The main
metabolic organs include the liver,
kidneys, lungs and intestines. Metabolites
are excreted through the liver, kidneys,
and other ways

Liver toxicity; nephrotoxicity; organ
toxicity caused by accumulation; off-
target toxicity; DDI caused toxicity; and
nonspecific toxicity accounts for a large
proportion of small molecule drug toxicity

The distribution of antibody
drugs is affected by the drug
structure as well as the affinity
with antigens. And the drugs
mainly distributed in plasma
and extracellular fluids. For
amino acid sequences play a
targeted role, drugs are usually
accumulated in the target tissue

Many drugs are metabolized
by endoplasmic reticulum
enzymes and proteases; and the
metabolites are excreted mainly
through the kidneys

Renal toxicity caused by

renal excretion difficulties

of macromolecular drugs;
immunogenic reactions and
target-specific toxicity are
higher in macromolecular drug
toxicity

administration (eg intra-articular injection, in
situ injection ortransplantation)

The cell products were accumulated in
organs with sufficient blood flow such as
lungs, and also distributed in other targeted
tissues. According to reports, cell products
would distribute in some target organs and
pathological tissues, which are closely
related to the function of “homing”. While
the experimental reports are quite different
from each other, and there is no definitive
conclusion

The immune system, cell apoptosis and cell
differentiation all play roles in the clearance
of MSCs. The disposition of cell residues of
allogeneic cells death have not been reported

The mechanism of toxicity is complex.
Toxicity is mainly manifested in potential
risks of immunosuppression and
tumorigenicity. On the other hand, the impact
of a large number of allogeneic cells entering
into the body circulatory system needs to be
evaluated
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5o kI, MMSCIEA MU f&, MSCA £ 1148 i
SRR T3 R S Wasse S 4040 R R 434k
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AV IT %, TR T, MSC R LI 4 8 I A g AR
OB FRICAE SR AW HE, G keI A ThAg
[FIMSC, H B i BT 173
3.5 MSCHIEZEIEMA

E BT FIMSCIE AR RES HH %A 7 e i 22 4
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Bk 22, DRI, 75 50 22 BRAE R SR AN 22 5 TR VR A% 3
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A BB JC VA AE 0 N W 8% 3, X e XU B FEMS Y 41
P AL R AR AR . R XS T hE R
i FIMSCIR T 75 EEH, PN T4 A B IE 48 22 B,
MSCHEWS 7 b AR F- (151 W CCLS), FEMSCHEN i
Jo I e, AR g A A0 R RS, Il B 2 0 1 % Ak
FEEECU, ShAh, S 40 23 WA (1 A U Ak 23 15 S MSCH%
A 98 ;T S P OIS C L 2 9 ik 988 4 2 4 3,
I3 WA KR 1, 35 B iR AH R AR

BT H A4 IR 9T K 2 00 2 i I F K B 4G
2, MMSCH [ T 7E i R 4. Ik, 45 PMSCIE
A R Re g1 R A 2E, B NS R. 8
FIMSCI) S MHIER, A SCERIAA, XM Fh—T7
T 30 T bR AR B RUBSEY, {HLS:, i TR AE
PRI /N BB AT, fE B IR R YRR E)
Vi 5 2 IR G0 75 Z ik — il . 444,
W R B B s DR AT B 1E, MSCHUR I 7] fg
PETCIR e A HER . EAh, MSCHY A 37 Rf vl
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4 RE
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