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Poly (glutamic acid) derivatives and their application in biomedical fields
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Abstract: Poly (glutamic acid) derivatives which are developed on base of poly (y-glutamic acid) have unique
structure and performance and have potential application in the field of medicine. According to the characteristics of
its design and preparation, poly (glutamic acid) derivatives can be divided into three types: derivatives of poly
(y-glutamic acid) modified, derivatives containing structural unit of glutamate and derivatives of poly (y-glutamic
acid) cross-linked. This review introduced synthesis methods, characteristics and application of different types of
derivatives respectively. This will contribute to the research and application of poly (glutamic acid) derivatives in
biological and medical fields, and it also can provide reference for other polymer materials development in the field.
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y-PGA [f13X RAB 1 fiT A= W) & 7F y-PGA K &)
Al b E I A R R NAB -, AR AR
VG i y-PGA IR LA 2 RS 3RS 5 EAT
FIREEN 37 (R TITR T- v-PGA BT IAHFAE, 3R1S
B . y-PGA ] DUR F 5% 22 52 1 B Ak B 1
i [ L4 N %5 P R B /N oy TG VDT BRAT A0
L g fr e S EE N SUBE R L, B A 7R 2
D9 A IR A O R, T O O AR i T
(DCC). R HFm % (DIC) fil 1- 2.3 -(3- —
R ) Bk — 0 R R 2k (EDC) 25 1, 41 y-PGA ¥
R T AR — H E (Me,SO) A 7ERRER E AN 1E F AT LA
SRR T IRR BB, Frfsr=pfE — X
AR AT B AN K R R R R A
P s ik B AZ 1 y-PGA (y-PGA-FA) J& i id 1 iR
i ) b B L S y-PGA FR LI i I B T K45
y-PGA-FA I AR ML FE « 50 mL (1) y-PGA V7]
(1 mg/mL, pH 6.5) #1ii% il EDC ¥ (8 mg) = i 4ii
$:30 min ; 285, 0N HER VA W (DMSO A% 7,
12 mg) ZE R HiHE S 24 he y-PGA-FA X i %63k it
1% 52 4 1) 5 S0 40 iy A2780/AD A SR E/ER, W]
VEfUE 2 sEraIT ™ i, y-PGA (MW = 48
J3)1E 50 mL FOBR R N7 7R (50 mmol/L, pH 8.5),
i EDC fE R MELF], SRIER OB IR (W L-
GERR. L- o a K. L- M. L- AaRel L- 28
N ) KAEME R, =R TFEH 24 h, 3%
15 & H B 2 W8 15 1 1) y-PGA (y-PGA-graft-AAE).
v-PGA-graft-AAE ¥4 #{ (10 mg/mL, DMSO) i il 25
PRAR I NaCl ¥ W F B TR & LR, 7T LU3RS
YKL, XSGR AT T R AR B 92 i e
#o ZHRABRIEMA K] y-PGA (y-PGA-Phe) FT & .11
h KL R % 22 KPS T (EphA2 HIRTAIK ), X/ BUFF
Je 20 g MC38 RE % 7= A 3R AT 1 fo 2 B g (198 97
&;&% [9-10]o

y-PGA 38 W] A F R Sy 2 HE 28 B i S LN 1
4%, 11 500 mg [¥) y-PGA 7] LL5 200 mg )73 -
RO BE - BRIAME LR (VS-PEG-NHS) 7 i 1R 22
MR (1.0 mol/L, pH = 8) =il e b, SRGILES
) VS-PEG-PG. fE — & H it i (DMF) % 5l 1,
VS-PEG-PG £ DIC Flit i {F ] F 5 i 25 & (DOX)
KL NG I S 2R 3245« AR — 20 5 Sk Puik
C225 (BT X 3R B AR IR 52 A4 ) A/F P T A8 B A ) i
&, B HE R R 5 2R B A W) (C225-PEG-PG-DOX).

C225-PEG-PG -DOX A it 52444 5 iy N A5 Pk ik
NN AR 4 i A431 (FE4EM ), W LLE EH
# A431 AR Y

2 RREMREMBTHITEY

B AT SR 5 T (AT AR W R A A A K
y-PGA [f5E0E FAT40 R R MR, AT DL LR
BERREMARR K TESMRENRED. &
RIRNE N — A4 B oo 5 Fofth B oo 25 4 1 A 8 T
REW, wrew UM, LR ERE. FRAK
Ui 1 3k [ 25 22 . sRAFAE . IX ST A W AE 45 H F
M 5 y-PGA 1 REMESR, BAMEFWE LT
i, REME MG TR 2. B, REERA
alkyne-PAMA-y-PLGA J2 Hi oK Uity J 428 58 T4 4 Ik fi
(alkyne-PAMA) /£y K4 1 5l Kl 5 L- B & K v-
W -N- ¥ 2 B (BLG-NCA) J ¥ % & 1fi 3k 15
alkyne-PAMA -y- PLGA #I|#5 1 F% : alkyne-PAMA 5
BLG-NCA R4, 4 HBr/ 18 (33 wt%) 1 i it 2=
Hlg K 4. alkyne-PAMA-y-PLGA TJ Ll #; DOX,
REAT K 20 B 3, A A S 56 2% B L 25 R TR
P2 A pH M. Rk, e e MR a7 7
164 N AT & " i, y-PGA-MAL-PLA-DPPE
AT B R e I fr A ) 4 A R AT AE A (L-Glu-
MAL) 5 2215 (L-lactide) 5 & P43 N KA I 1%
Jlg M & WF % (DPPE) 11 % R () 3t € ¥, y-PGA-
MAL-PLA-DPPE il % it #2 : 4 -3 14 2 BR (Boc-
Glu (OtBu)-OH) 5 N-(2- & £ % ) 5 Sk ik W i £ 18
£ (MAL-NH,) & A& Bk fi e B I 25 £ 4 2 [ 43 3
L-Glu-MAL ; L-Glu- MAL 5 L-lactide 3% 1:5 | Lt
1 5% 473 3| y-PGA-MAL -PLA ; y-PGA-MAL -PLA
2o X i 2R JE S RS (pNP) 36 F 55 DPPE v .
y-PGA-MAL- PLA-DPPE {5 Ik 5 & b (1) % 2% &5 &
(Tf-SH), FeaPum LV EZRE (PTX) X R IAF 2k
B A A2 A (TIR) FA 8 40 i A5 48 a1 0 431 4,
mPEG, PCL,-PGA 72 mPEG, 4 %l 5 e- T W fig
B ZIR 5- %l N- 5 N R IF (NCA-BLG) H
RIFR G RPN A& A R DR =B RS
) mPEGyPCL-PGA  fill & 1L #2 : mPEGy /E N 5l
RAG e CHEERAEFTFH RS RNAFE] PEGPCLy ;
PEG,PCL 45 N- JUT A -L- KN &R (Phe
-“BOC) Jx i ffi H A i B2 e et N R FE, 5 NCA-
BLG & £ 3K 5 A X Mo mPEG,, PCL-PGA ¢ [ if
3, DOX F4E ik (VER) Bk P- 4 & (1)
FIE, W T 24 T e B B R A R 1R U
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mPEG,PCL«-PGA ;. 7] DLt —25 5 NHS -folate [ '
fig (folic acid) 55 N- ¥ T [t W ik (NHS) J b=
Y 1 R Bt i I N 3R A% mPEG,-PCL,-PGA -FA.
MPEG,-PCL,; -PGA,(-FA [F]IF 3% DOX F1 VER f
g AL Rk R 2 AR R A AR . i, BERE R
BRI EHER L L RY) (PLG-g-mPEG) A i
EAR A (PLG) Ml mPEG 4 Steglich Fg Ak [z B i 3k
5. PLG-y-mPEG 3% fiJi 24 %) i £1 (CDDP) X fif
N FLIR S 240 i MCF-7 Jifgs sl s 50 R A /) R 45 W e
Y C26 R SR A R B H e 1 i 1
3 -RESRKEITED

y-PGA B 5805 H A&7 7 K A5 T 18 K 5y 1
P SLTT AR BLAS IR, AT LA R e 20 1 R 28 7E 7K AR I
i PR AR R B K A R K IR, AT DAk — 25 il 46 TE
RGN SRL ", v-PGA RESE LLZ R itk AT B B %
IREl 5 HA SR A YACHK s ACHRAETS 235 1% v-PGA
o FEs R R & SRk, AT T AR
HHZUE BN 55T7 10 A4, 10% PGA (w/v%)
1t 48 kGy MRS I EAE N R AEZHIY oK &k,
W KA R ] A FL T 1370 6% 5 HKRE f152
B R R RN R R, 3 L BOK R R 1,
fln, % ERAE I y-PGA (catechol-PGA) 5 il if
Z O (X8 I)LER Ol ) MRk y-PGA R E:
J¥g )2 BT 3k 4% catechol -PGA [l &1k #% : y-PGA
% g R B 2RV AR T 0.1 mol/L 2-(N- Nk ) Z it
R 2% i (MES, pH 5) i, B\ EDC # £ & <
3P R = IEHEEE 12 h. catechol-PGA gl>KFi & catechol-
PGA #Z BE T T2 B, F 0.1 mol/L NaOH ¥4 catechol-
PGA VAWK pH {HiH% 0y 8.9, A LAGI#E LBy e 4]
(P22 Bk, TR pH (A % 6.8 Tfifill % . catechol-
PGA gl K ki B A fr AL ae 71, ml DL BRE M 4R
(ROS) & H,0,,, fEHEAIEIT oh A B AT 2%
BN, y-PGA R DL 5 TR M 19k Jie T B F 2 375 I 2 T
KB, BRI T, « y-PGA ¥R (10% w/v)
IINE] 100 mL ¥ (L5 29 ¢ @M F1 1 g
NN S FIE X I i ) v, R B iR E% (PSA) Al
1,2- X ( —H 5% ) 248 (TEMED) 5| & H &%
B0 v-PGA/ TP TR e 7K 4t P 368 3k ¥ G T v Wi
BB BTG RR, XA B PG AR P R R Y
w, AFRMER v - RAARS2REQERT 7.1
mL (258 7oK, AR £ B 4 K H I Tk
(EGDGE), pH {H1A% 5.0, EIABHSHEd, 60°C
ACHRRBEL 5 h, BRAG y- B AR | 2R E K ER -

EARANTR T, v- BREER / 2 E KBRS 5
FURI P SR RN M TE R B BOEE . X%
B K B DR 7 A BB VR L B 14 i 4
RS . IR 2 4% 1 23 W A (I 3 4 4 5 7 7 52
TR LER P2 i, y-PGA 58 R AR T PBS
ZEWH, N EDC (&K N 2 mg/mL) Al fig
fitf (SulE) B /K il (MPH), VE& 127 25 CAZHRIR
BL 1 h, AT RS BURL K /N 20 um 18 K
y-PGA/ WA /K I 6 FH T £ 258, T AZE JAAS e T
pH & R 2 kT O i R

4 FR5RE

V-PGA RTAEMAAE 7> T AR AR B AT
3 R, B R T AFET v-PGA IR,
AR AR 20 h A & ) 2 N T AL
KA y-PGA T AW S5 M RF AR FL 20 B y- R R
PABMRRTA) . SR IRES ) PRI HITAE YA v- 3R
WRBSCHRATESS 3 R, FEXTARZ v-PGA fiT
AT HIDIRYY, 9 y-PGA T AW BT T A
RGBS . y-PGA AT H T LW 2545
SRTE AT A ERIIE 11, AU HESh % Uk
MIEARZE, M sh e 7T IFR A .
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