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Abstract: Peptide dendrimers are attractive synthetic polymers which have been widely used as a new generation of bio-
materials. Peptide dendrimers can be prepared via organic synthesis, showing nano sizes, and display well-defined archi-
tectures, highly-branched structures, high density of functional terminal groups, and controllable molecular weights. Pep-
tide dendrimers have received considerable attention in biomedicine due to their properties similar to proteins and some
special characteristics, such as good biocompatibility, water solubility and resistance to proteolytic digestion. In this pa-
per, we review the synthesis of peptide dendrimers and their applications in diagnostics as well as therapy. Those charac-
teristics can be used in biomedical application, focuses on the application of peptide dendrimers both in diagnostics as well
as in therapy. In diagnostics, peptide dendrimers that bear gadolinium ( Gd** ) complexes are used as contrast agents in
magnetic resonance imaging ( MRI). The dendrimers MRI contrast agents have been found to be excellent blood pool a-
gents. Peptide dendrimers are also being investigated for therapeutics, for example, as carries in gene transfection. Pep-
tide dendrimers bear primary amine groups at their surface that participate in DNA binding, compacting it into nanoscale
particles and promoting its cellular uptake. The size and diameter of peptide dendrimers have an influence on their trans-
fection efficiency. The development of peptide dendrimers with different size and diameter as efficient and safe gene deliv-
ery carriers that can transfer DNA into the nuclei of target cells is a key factor for success of gene therapy.
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Fig. 1  Convalent and noncovalent peptide dendrimers

M Z KA B A Rk, IRZEAREIR K 4 vl 38 3
FHEE E AL SR, A RiE" (SPPS) A 20 tH42 60
SEARA) Merrifield B U3 I B4, Gl 1T 24 £ ik
ETAEE ISR E, AR —MEHREENS
BT o WEAHE A BSR4 F 16 P 3R 5 6
LR Z ML, 8% DL Boc 5% Fmoc {47 ) S 3L MR i 1T
T AR — B4 I . Laia crespo™®! 45 A [ AH Ui
SOEA R T R4 3L R (Amp) N S Ak
T IRZERPAR KA F o TRAHTE — B F 6 B0 m AR B0 ik
ERRK DT, BRAEKRERK S F BN EES
. Denk-walter'” T 1981 4F fi K3 12 W& AH & 80 &

HN

BRI MRS R K 53 F5 Ohsaki'™ %5 I © ey
B, IR A O B T3 7S ARERIE 2 R IR A IR

LA 9 Click reaction” & ik, LA SN 4%
PRI BT R, 7 R SR A B RSCIR 23 1 Y L
— ik o Liskamp'™ 45 JCKE LA b # i D B, or TR
Loz [z BSR4 34 JPi 2ot Click reaction” & J8 7 125 1
BB R AR 2> 5 b, i 0 22 D RE IR MR K
T, FESECT /N B A T S

FRZIEARE IR TR 531 01 4% GE AR 20 1 19 5 805 i A
[, Al oy R ok . sk . R - sk (181 2) o

Divergence-convergence method

oT' I
\ o o . ‘/-

Divergence method Convergence method

B2 ARGMBCR I T 1A BT
Fig. 2 Three traditional approaches for the preparation of

dendrimers

RHOE RN ORTT R, R ) S A ot i
A AR O BE R R O b, S e LR
%@E,ﬁﬁamiﬁﬂ,m%ﬁ&%EiQ%Wﬁ%
53 F o Kantchev!" 4RI IR 0L, &8 T ISR N
SCABHATT, A B R 18 i AR IR BOIR 2 5 (1
3)o REGERABEER ., BARRERA, Ea0TRE
N, Ty BRI 53 8 B KR R R 21 19 Ao

oyOH
OH
O

aiffﬁ
Kg

HO

P33 R AR BAR 23 1

Fig. 3 Peptide dendrimers bearing mannos ligands at the surface
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Fig. 7 PEG-core dendrimer with multiple triiodophthalamide moieties as macromolecular contrast agents for computed tomography ( CT)
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Fig. 14 CLSM images of Hela cells. The cells were incubated
with G3-[ DOX ] and G3-[ DOX]-[ biotin] for 2 h

G3-[DOX]-[biotin]
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15 G3-[ PEG-RGD]-[ DOX] #4455
Fig. 15  Synthetic procedure of RGD targeted nanoglobular doxorubicin conjugate G3-[ PEG-RGD]-[ DOX]
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