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ABSTRACT

The antileukemic activity of the Imatinib loaded@#ated Polypropyleneimine (PPI) dendrimer of Tymosnase
inhibitor antitumor bioactive was studied. The ascéorm of myelogenous leukemia AML-193 (traaspition
dose 1x10tumor cells/mouse, i. p.), in hybrid mice BDF1swemsed as tumor model. An antileukemic activithef
studied Imatinib loaded PEGylated PolypropyleneenfRPI) dendrimer was found. The criterion “increasf life
span” (ILS %) reached maximally 278.7 % for the glloaded dendrimer. The studied dendrimer with Inilat
showed lower toxicity with improved antileukemitivaty in comparison with free Imatinib. The furttexperiments
in this field are in progress, aiming to designtbetlendritic formulations, with potential clinicake.
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INTRODUCTION

Dendrimer represents a novel type of polymeric nwdtelt is also known as starburst [1] or cascd@ or
molecular trees [3] or arborols, or polymers. Tlagtyact the increasing attention of all becauséhefr unique
structure, high degree of control over moleculaigiveand the shape that has led to the synthesimiaiolecular
micelles [4-7]. Considering the use of dendrimeys drug delivery, it is necessary that they aretoxin and
biocompatible. However, it has been demonstrateat thidely used dendrimers, such as PAMAM and
poly(propylene imine) (PPI) dendrimers bearing @iynamino group termini, are quite cytotoxic, ansbahese
dendrimers were cleared rapidly from the circulatiehen administered intravenously [8-12]. Poly &hg glycol
(PEG) is typically a clear, colorless odorless sase that is soluble in water, stable to heatt ieemany chemical
agents, that does not hydrolyze or deteriorate,isuggnerally non-toxic, PEG is considered to hectmpatible,
which is to say that PEG is capable of coexistewitd living tissue or organisms without causing rharas
reviewed earlier [13,14]. It has been shown thaiatent attachment of poly(ethylene glycol) to piogedecreases
their immunogenicity and increases their circulatime (15,16). Moreover, a humber of studies hdemonstrated
that poly (ethylene glycol) chains grafted to scefaof polymer micelles and liposomes suppress th&graction
with plasma proteins and cells and prolong thesotlelimination half-life [17-22]. On the basistb&se findings, it
seems that dendrimers covered with poly(ethylepead)l grafts are attractive compounds as drug egiin in vivo.
The purpose of the present experimental investigativas to assess the antileukemic activity ohaattihib loaded
PEGylated Polypropyleneimine (PPI) dendrimer in parison with free Imatinib.

MATERIALSAND METHODS
Materials
PEG4000, Reney Nickel (Sigma, Germany), Raney Ni¢kéerck, India), triethylamine, ethylenediamine,
acrylonitrile (CDH, India), N, N dicyclohexyl cardomide (DCC), Cellulose dialysis bag (MWCO 12-141&K
Himedia, India), Imatinib was a benevolent giftfréhasun Pharmaceuticals, Chennai, India.
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M ethods

Synthesis of 5.0G PPI dendrimer

5.0G PPI dendrimewas synthesized by following the procedure repoligdDe Brabender-Van Den Berg and
Meijer) [23] using EDA as initiator core [24]. Bfig, ethylenediamingEDA) was used as initiator core and
acrylonitrile was added to it in a double Michaeld#ion-reaction method to produce half generat{e@N
terminated), followed by heterogeneous hydrogenatising Reney Nickel as catalyst to produce fullegation (-
NH,) dendrimers. The reaction sequence was repeatdidatly to produce PPI dendrimers up to fifth gextmn
(PPI-5.0G) as shown in Figure 1.
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Stirred for 5 days.
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PEGylated 5.0G PPI dendrimer

Synthesis of PEGylated 5.0G PPI Dendrimers

To a solution of 5G EDA-PPI dendrimer (0.01 mmal)dimethyl sulfoxide (DMSO) (10 ml), PEG 2000 (0.32
mmol) in DMSO (10 ml) and N, N dicyclohexyl carbodide (DCC) (0.32 mmol) in DMSO (10 ml) were added
and the solution was stirred for 5 days at roompeaiture. The product was precipitated by addiGbrvater,
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filtered and dialyzed (MWCO 12-14 Kda, Himedia, ildagainst double distilled water for 24 h to reradree
PEG 2000, DCC and partially PEGylated dendrimetlevieed by lyophilization (Heto drywinner, Germaniyje
preparation of PEGylated 5.0G PPI dendrimers waw/shn Figure 2.

Drug Loading in Formulation

The known molar concentrations of EDA-PPI dendrianed PEGylated 5.0G dendrimers were dissolved atgigr
in methanol and mixed with methanolic solution wfakinib (100 mol). The mixed solutions were inceghatvith

slow magnetic stirring (50 rpm) using Teflon bedds 24 h. These solutions were twice dialyzed iliutese

dialysis bag (MWCO 1000 Da Sigma, Germany) agaiosible distilled water under sink conditions for rhih to

remove free drug from the formulations, which waant estimated spectrophotometricaly 254 nm) (UV-1601,
Shimadzu, Japan) to determine indirectly the ameofinirug loaded within the system. The dialyzedrfolations
were lyophilized and used for further characterizat

Antileukemic activity

The in vivo studies were performed in male hybridFa mice. The antileukemic activity was studied astitic
form of myelogenous AML-193 leukemia, with traremiation dose of 1x£0tumor cells/mouse, on day O,
intraperitoneally (i. p.). Imatinib and Imatinib dded PEGylated Polypropyleneimine (PPI) dendrimerew
introduced intraperitoneally, once a day, on dayldy 4 and day 8 after the tumor transplant. Thédealkemic
activity was assessed by use of the criterion T/GMftere T was the mean survival time (MST, daysjhefdrug
treated mice, bearing AML-193 myelogenous leukearid C — the mean survival time (MST, days) of waitd
control animals, bearing the same leukemia[25].

Statistical analysis

The activity was assessed by use of the criteri® %, where T was the mean survival time (MST, dafshe
drug treated mice, bearing AML-193 myelogenous é&mia and C — the mean survival time (MST, days) of
untreated control animals, bearing the same leulaénC %>125% is considered as significant.

RESULT AND DISCUSSION

The polypropyleneimine dendrimer was synthesizedding ethylenediamine as a core. The synthesieadriner
were further PEGylated with PEgg, The PEGylated dendrimer is used as carrier systemvhich Imatinib was
loaded and drug entrapment efficiency was calcdlate61.2+0.03The antileukemic activity was assessed by use
of the criterion T/C %. The results obtained frohiststudy on the effect of Imatinib and its Imatiibaded
PEGylated Polypropyleneimine (PPI) dendrimer on BBibrid mice-bearing AML-193 leukemia are shown on
the Table 1. According to these results, the fraatinib exhibited a pronounced and dose-relatedeakiemic
activity on mice-bearing AML-193 leukemia. An inase of the free Imatinib dose over 0.25 mg/kg x 3.,
caused an increase in its acute toxicity. This faat registered by the progressive decrease inatie T/C
(treated/control). The dose of the free Imatinit2ahg/kg x 3, i. p., was toxic (T/C% < 125%). Timeatinib loaded
PEGylated Polypropyleneimine (PPI) dendrimer exbibian antileukemic activity against ascitic myelogus
leukemia AML-193 in BDEmice, in four of the used doses — from 0.5mg/ita 8.0 mg/kg x 3, i. p., with T/C%
varying between 197.2% and 278.7%. The experimemsults on activity of the Imatinib loaded PEGgtat
Polypropyleneimine (PPI) dendrimer showed thatrammease in dose levels of equivalent to the fresg ded to an
increase in the ratio T/C, indicating lower toxyciThe dose of 8.0 mg/kg x 3, i. p., was not tqXitC% = 278.7%).
The antileukemic activity of the Imatinib loaded ®fated Polypropyleneimine (PPI) dendrimer was digher
than the activity of free Imatinib, that was faviolieaby clinical point of view. The chemical and pinacological
investigations in this field are in progress, aighto analyse the results and trying to design bétenulation of
selected antitumor drugs with dendrimers, for piigéolinical use.

Table 1.Antileukemic activity of freelmatinib and itsImatinib loaded PEGylated olypropyleneimine (PPI) dendrimer on BDF1 hybrid
mice-bearing AML-193 leukemia

Agent Dose (mg/kg) x 3,ijp . MST (in days) T/C (%
Imatinib 0.25 27.7 256.4
0.5 274 253..7
1.0 22.5 208.3
15 13.8 127.7
2.0* 8.3* 76.8*
Imatinib loaded PEGylated (PPI) dendrimier 0.5 21.3 197.2
1.0 23.7 219.4
2.0 25.9 239.8
4.0 27.3 252.7
8.0 30.1 278.7
Untreated control 0 10.8 -
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MST — mean survival time (days); T — survival toh&eated mice (days);C — survival time of controte (days); Significant antileukemic
effect at T/C% > 125% was accepted.
* Toxic dose at T/C% < 125%.
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