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ABSTRACT-The pharmacokinetics of recombinant human granulocyte colony stimulating factor (thG-CSF) following
intravenous (i.v.), intramuscular (i.m.) and subcutaneous (s.c.) administration of HM10411-lyo and HM10411-liq (lyo-
philized and liquid formulations of thG-CSF, recently under development by Hanmi Pharmaceutical Company) were studied
in rats, and compared with that of Filgrastim (conventional formulation of thG-CSF on market). The plasma concentration
of thG-CSF was quantified using a specific ELISA. The pharmacokinetic parameters of thG-CSFE, after i.v., i.m. and s.c.
administration of Filgrastim, HM10411-lyo and HM10411-liq to rats at a thG-CSF dose of 10 ug/kg, were almost identical
among the three formulations. No dose-dependency was observed in the pharmacokinetic parameters of rhG-CSF following
i.v. administration in the dose range of 5~ 100 pg/kg. thG-CSF, after i.v. administration of the three preparations at a dose
of 10 ug/kg to rats, was detected at low levels in all of the body tissues with highest tissue/plasma ratio of 0.46~0.51 for
the kidney at 30 min after the administration. The pharmacokinetics of thG-CSF, after i.v. administration to mice at a dose
of 10 pg/kg, were comparable among the three formulations. In conclusion, HM10411-lyo and HM10411-liq exhibited sim-
ilar pharmacokinetics for thG-CSF with Filgrastim regandless of animal species. Considering the fact that HM10411 series,
contrary to Filgrastim, are proteins lacking a methionine residue, the methionine moiety in thG-CSF molecule does not
appear to influence the pharmacokinetics of the protein significantly.

Keywords—HM10411, Filgrastim, Recombinant human granulocyte colony stimulating factor (thG-CSF), Pharma-
cokinetics, Administration routes, Dose-dependency, Species difference
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Figure 1-Mean (+ standard deviation, n = 6) arterial plasma con-
centration of thG-SCF from Filgrastim (A), HM10411-lyo (B) and
HM10411-lig (C) after intravenous (@), subcutaneous (O) and in-
tramuscular (A ) administration of 10 ug/kg to rats.
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Table I-Mean (+ standard deviation. n=6) Pharmacokinetic Parameters of rhG-CSF from Filgrastim, HM10411-lyo and
HM10411-lig after Intravenous, Subcutaneous and iNtramuscular Administration of at a hG-CSF Dose of 10 ug/kg to Rats

Route AUC (ng-hr/ml) MRT (hr) CL (ml/hr/kg) Vs (ml/kg) Terminal t;,
iv. Filgrastim 485+ 126 2.10+0.393 22.7+6.70 452 %183 1.59 £0.466
HM10411-lyo 465+ 112 1.75 £0.306 22.7+6.03 38.6£5.56 1.39+0.452
HM10411-lig 473+ 103 1.79£0.329 24.8+9.70 408176 1.37 £ 0.655

s.C. Filgrastim 151 £ 62.7 6.15£0.95 - - 298+ 0.64
HM10411-lyo 138 +£38.5 574 £2.51 - - 297+1.71
HM10411-liq 154 £28.8 547+£1.92 - - 2.83%1.63

im. Filgrastim 90.3+19.1 6.56 £1.25 - - 3.88+1.03
HM10411-lyo 107£324 7.33+£2.71 - - 3.98+2.09
HM10411-liq 100 £22.5 7.33+£2.31 - - 3.82+1.64

No significant differences in pharmacokinetics parameters were found for each administration route among three thG-CSF preparatons (p>0.05).
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Figure 2-Mean (+ standard deviation, n = 6) arterial plasma con-
centration of thG-CSF from Filgrastim (A), HM10411-lyo (B) and
HM10411-liq (C) after intravenous administration of 5 (&), 10 (O)
and 100 (A ) ug/kg to rats.
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Table II-Mean (+ standard deviation, n=6) Pharmacokinetic Parameters of rhG-CSF from Filgrastim, HM10411-lyo and
HM10411-liq After Intravenous Administration to Rats at rhG-CSF Dose of 5 and 100 ug/kg

Dose (Lg/kg) AUC (ng-hr/ml) MRT (hr) CL (ml/hr/kg) Vi (mlke) Terminal t,,
Filgrastim 294 £ 110 1.77+028 18.7+5.70 33.1+12.1 124+0203
5 HM10411-lyo 257 £40.0 1.8240.716 19.8 +3.00 37.5+20.9 1.3140.580
HM10411-lig 2524552 1.34+0.326 20.7+4.90 26.9+4.10 0.986 +0.196
Filgrastim 3306 + 386 223 £0.855 30.5+3.09 68.3+28.5 257+1.28
100 HM10411-lyo 3863 + 382 3.13+0.680 27.1£2.00 76.0+11.8 3.13+0.680
HM10411-lig 3746 +222 2.63 +0.546 2684150 69.0+9.90 2.64 +0.546

No significant differences in pharmacokinetic parameters were found among three thG-CSF preparations at the given doses (p>0.05)

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)
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Figure 3—Mean (+ standard deviation, n = 6) plasma concentration
obtained from orbital plexus of thG-CSF from Filgrastim (@),
HM10411-lyo (O) and HM10411-liq (A) after intravenous ad-
ministration of 10 pg/kg to mice (A) and rats (B).
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Table III-Mean (+ standard deviation, n=5) Amount (ng/g tissue) of rhG-CSF from Filgrastim, HM10411-lyo and HM10411-liq
Remaining in Each Tissue After Intravenous Administration of 10 ug/kg to Rats. The Numbers in Parenthesis Represent Tissue

to Plasma Ratio.

Time Tissue Filgrastim HM10411-lyo HM10411-liqg

30min Liver 10.9+1.61 (0.08 £0.01) 11.0£2.27 (0.07 £0.02) 10.5+2.27 (0.06 £0.01)
Lung 24.6 +5.83 (0.17 £ 0.04) 232%3.19(0.14£0.02) 25.5%£5.21(0.16 £0.03)
Heart 16.3 £1.39 (0.11 £0.01) 15.8 £2.94 (0.09 + 0.02) 15.6 £7.09 (0.09 £ 0.04)
Kidney 65.9 +7.84 (0.46 £ 0.05) 81.219.61 (0.49 £ 0.06) 80.8 +£8.57 (0.50 £ 0.00)
Spleen 11.1 £2.55 (0.07 £ 0.02) 12.2£0.743 (0.07 £ 0.00) 15.3 £3.65 (0.09 £0.02)
Muscle 1.79 + 0.65 (0.01 + 0.00) 1.51 x 0.438(0.01 £0.00) 2.15+0.753 (0.01 £0.00)

Plasma 1751512 1821204 182+36.8
2hr Liver 445+ 2.09 (0.03 £ 0.01) 2.88 +0.98 (0.02 £ 0.00) 3.74 £0.38 (0.02 £ 0.00)
Lung 10.3+2.38 (0.07 £ 0.02) 10.2 £3.04 (0.08 £ 0.02) 5.71£1.37 (0.06 £ 0.01)
Heart 7.38+2.74 (0.05 £ 0.02) 5.64 £1.39 (0.04 £ 0.01) 3.45+1.37(0.03 £0.01)
Kidney 34.4% 4.63 (0.23 £0.03) 34.1116.7(0.27£0.13) 2261163 (025+0.11)
Spleen 2.35+0.244 (0.02 £ 0.00) 2.14 £ 0.61 (0.01 £ 0.00) 1.75£0.89 (0.01 + 0.00)
Muscle 2.89+1.32 (0.02 £ 0.01) 2.12 £1.40(0.01 £ 0.01) 1.96 +0.83 (0.02 = 0.00)

Plasma 843+31.2 80.4 £ 24.1 89.2+28.9
8hr Liver 1.47 £0.45(0.03 £ 0.01) 1.06 £ 0.474 (0.06 + 0.02) 0.68 £0.18 (0.06 £0.01)
Lung 3.12+0.53 (0.07 £0.13) 1.61+ 0.68 (0.09 + 0.04) 1.26 £0.36 (0.11 £ 0.03)
Heart 6.98 +£1.36 (0.17 £ 0.03) 6.27+2.18(0.37£0.13) 4.63+1.88(043£0.17)
Kidney 4.98+£2.10(0.12 £ 0.05) 3.40+ 1.25(0.20 £ 0.07) 2.11£0.90 (0.19 £ 0.08)
Spleen 1.64 +0.50 (0.04 + 0.01) 1.28£0.28 (0.07 £ 0.01) 0.76 £0.35 (0.07 £ 0.03)
Muscle 1.40 £ 0.60 (0.03 £0.01) 0.83£0.45 (0.04 £ 0.02) 0.59 +0.25 (0.05 £ 0.02)

Plasma 53+£34 32x25 2.8+1.9

No significant differences in tissue amount of thG-CSF were found among three rhG-CSF preparations at the given time points (p>Q05).

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)
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Table IV-Mean (+ standard deviation, n=6) Pharmacokinetic Parameters of rhG-CSF from Filgrastim, HM10411-lyo and
HM10411-liq After Intravenous Administration at a rhG-CSF Dose of 10 ug/kg to Mice

Animal AUC (ng-hr/ml) MRT (hr) CL (mVhr/kg) Vs (ml/kg) Terminal t;,
Mice® Filgrastim 341 +68.9 191 +0.33 30.3%5.50 57.8+13.5 2.14+0.61
HM10411-lyo 381+89.7 1784031 27.9+ 8.64 51.9+26.7 2.67+1.55
HM10411-lig 385+ 118 1.9740.73 2924 13.0 57.1430.1 2621175

*Mice were sacrificed at each blood sampling time. No significant differences were found among three thG-CSF preparations in mice
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