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ABSTRACT

The molecular weight determinations of various gatiens of AR dendrimer calculated for
polyamidoamine (PAMAM) dendrimer by using our stigated equation.
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INTRODUCTION

Dendrimers are highly branched macromolecules, imdda by an interactive sequence of
reaction steps, having precisely defined molecstiarctures [1, 2]. They contain hyper branched
structures and constructed form ABionomer. The stepwise synthetic growth where & th
number of monomer units incorporated in each ssoeesnteraction roughly doubles (ABor
triples ABs [1]. In the previous cycle, each repetition cylelad to the addition of one more layer
of branches which is a generation to the dendrif@e4]. The generation number of the
dendrimer is equal to the number of repetition egcperformed [1, 2, 5] and can be easily
determined by counting the number of branch poagsone proceeds from the core to the
periphery [2]. In contrast to traditional polymedgndrimers are unique core—shell structures
possessing three basic architectural componentsre (1), an interior of shells (generations)
consisting of repeating branch-cell units (II) aedminal functional groups (the outer shell or

periphery) (1) [4].

We have reported the molecular weight determinatbnvarious generations of an AB2
dendrimer for four denderimers: 1,2,4-triazole (TAZ poly propylimine (PPI), 1,3,5-
triazatriphosphinine derivative (MNBA), polyamidoama (PAMAM) [2]. In this paper the
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molecular weight of various generations of AdBendrimer was calculated for polyamidoamine
(PAMAM) dendrimer using our new investigated equat

Data analysis:

The processes of branching can be done in two mdsthb- 2 and 1- 3[2, 4]. In the
branching method (1 2), the added monomer to the nucleus is activatédo points which is
branched with two other branches. In the brancieghod (1 — 3), the monomer which is
connected to the nucleus has three active cemensler to be branched [4, 2]. The PAMAM was
created by method ( 4 2). In the first generation it has 8 surface goand in the other
generations of 2,3,4,5,6 it has 16,32,64,128,2hase groups, respectively. Naylor et al
determined the molecular weight of the dendrimehwgeneration numbers 1 —10. This has been
outlined in the table [3,4,5].

Table 1:The calculate molecular weight of PAMAM demdrimer and error values

Generation(@ | Ref. | Reported Molecular Weight(M | percent erroff Calculated Molecular weight
1 3 1430 12.9% 1614
2 3 3256 2.7% 3344
3 4 6909 0.2% 6926
4 5 14215 0.9% 14346
5 6 28826 3.1% 29715
6 4-6 58048 6.0% 61550
7 4-6 116493 9.4% 127492
8 4-6 233383 13.1% 264080
9 4-6 467126 17.1% 547003
10 4-6 934787 21.2% 1133033

The regression coefficient according to exponertipiation (eq.) is 0.9995; Mand n are
molecular weight and generation numbers, respdgtive

M, =77931>" )

The molecular weight of the dendrimer in zero gatien (n=0), was calculated to be 779.31,
which is the PAMAM molecular weight of the core.rgeneration one by substitution of n=1 in
the equation, the molecular weight of PAMAM incresi$o 1614.

M.=779.31x exp (0.72821x 1) =1614

The percentage error between the experimentalrewddtical value of the exponential model
was obtained by the following equation:

| Theoretichamount - experimerdalamount

. |x100= percentagef error
experimerdlamount

| w |><100=12_9%
143(
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So for the generation number 1 the percentage errcalculated (12.9%). Similar calculations
was carried out for (n=2, 3...10). It is appardrattthe inaccuracy of the molecular weights for
the generation 1-6 is trivial (Table). The data hevealed that the average percentage of error
was about 8.66. The variation of molecular weighdiast G is outlined in the Figure. For
generations 1- 6 the molecular weight is lineagntbnwards it is exponential. In generations 7
onwards there is significant rise in molecular virtig

1.2
1 Mw = 779.3107134n
R2 = 0.9995 /

08
06 /
04 /
02

0 = *—'—"’/

(Generation
Number (n)

Millions

Molecular weight (PAMAM)

Figure: Diagram of exponential equations (eg.1)
Molecular weight of dendrimer at various generaton

CONCLUSION

The investigated equation provides a more accugatenation of the molecular weight for
various generations of ABPAMAM dendrimer, more specifically for generatio®$. Research
for a more accurate formula for determination ofenalar weight is undergoing by our research

group.
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