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Abstract of Thesis

In this doctoral dissertation, biocompatible hydrogels using PGA provided by Kookmin University (Seoul,
Korea) were prepared to meet the various requirements in biomedical fields especially in drug delivery
and tissue engineering scaffold. The design and fabrication strategies of PGA-based hydrogel established

in this thesis could provide a guidance for the future fabricate polypeptide—based hydrogels.

In chapter 1, inspired by the natural nontoxic feature of PGA, a new type of pH-responsive hydrogel
comprised of PGA modified with tyramine (PGA-Tyr) was developed through enzymatic cross—linking in the
presence of horseradish peroxidase (HRP) and hydrogen peroxide (Hs0,). The hydrogels possessed good
reversibility of pH responsiveness. Indomethacin (IM), a hydrophobic drug model, was encapsulated in
the hydrogels by rapid in situ gelation. The IM-micelle-loaded hydrogels with a high degree of
substitution of PGA-Tyr showed a suppressed burst release behavior in SGF, and sustained drug release

in SIF, indicating PGA-based hydrogels have tremendous promise for oral drug delivery.

In chapter 2, in order to develop the injectable hydrogels with adjustable stiffness and biodegradation
for the application of tissue scaffolds. A class of injectable hydrogels were designed using furfurylamine
and tyramine-modified PGA (PGA-Fa-Tyr) and the crosslinker dimaleimide poly(ethylene glycol). The
hydrogel could be formed under HRP/H,0, and body temperature stimuli owing to the presence of enzymatic
crosslinking and Diels—Alder reaction. The injectable hydrogels displayed controllable mechanical
strength, which could be matched with the stiffness of matrix of human tissues. Furthermore, the hydrogel
was degraded with proteinase K. These results indicated the hydrogels hold great potential as tissue

engineering scaffolds for encapsulating different cell types.

In Chapter 3, inspired by the inducing apatite—forming ability of PGA, injectable hydrogels were
fabricated using hydrazide—modified PGA and oxidized chondroitin sulfate via combining acylhydrazone
bonds and ionic bonding of carboxylic acid groups or sulfate groups with calcium ions (Ca®’). The
resulting hydrogels displayed a fast gelation rate and good self-healing ability owing to the
acylhydrazone bonds. The rate of apatite—forming in the hydrogels was greatly promoted in the stimulation
of Ca®" ions after immersion in SBF. The hydrogels containing the aldehyde groups possessed good bio—
adhesion to the bone tissues. Thus, the hydrogels can serve as a robust template for biomineralization,

indicating the potential applicability in bone tissue engineering
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ACE, EWEFICHEZRA LERY (v-7 02 I UEE) (PGA) A Ru b Vil T 284 E L b 0T
Y. FimeAHm =T, RIENDRD, TOAREZENTHELUTOLEY THD,

F—ETIE, KRR THEEEAMEORWVPCAIZ L DHTHpHISEMENA Fe Lzl L Tnd, F7I0%2H
WIBHIZ 7 = 7 — L &8 A L72PGA (PGA-Tyr) &L TEY, PGA-TyridH20:36 L ONFEEE T ¥ B H R~V A%
L —F (HRP) & MWW -EEEMBERISIZ LY 7 = ) — VIR EET 2 2 & TS Rl AN Em+ 52 L 2H5
DI LTWD, NA RaFEPGA-TyHlIEE O A V7R 2 2 L EEIC B K L pHISISE L= AT i A i S b 2R L T
Wh, EBIT, AV ERAZT Y (IM) 2T AEEIE LTEAOFET THIERIET 52 & Tg KrF i
ERZNLLTWD, IMEEALEIBLVAZEEOFH WS VHICANE Lz E 2 ABED AT HI]R (SGF) HTik
SN—= RN AIE S D T THPED N TR CIXRHEICRA 2 T 5 Z L 2HLMIL TN D, 2O K
T, PGAZ IR L LIRS FaZAMBHIR N KT v 7T U R —~DJEHAATEEEN R STV 5,

RIS B AR LIS P 2 7 BTN R AL EREL TS, N R s Lo
FEKRELTIANTIAT I EF T I 2EM LIZPGA (PGA-Fa-Tyr) Zi%af. AL T\ %, HRP/H02Z &
LA AE SOGIC X D ARIRAHE TS e F v E L, 51, BEAlE LTY~ LA I REmAKRmICHET
LZRI(=F Lo Z ) a—WefHTH2LTIAT VAL LA I FiEE ORI DDiels-Alder ST & - T H 28
BEIEA L TV 5D, HRP/H20238 X OVBERGAI OIRINE A 2635 Z & THA Ra Z Lo J) 558 & o il & #ak L T
BU., B MGk~ Y o7 AZFEP LIZREZEB L CWD, EHI1IZ, N FaFfrigxraes A F—BKIZE 58
TR ER L TWD, TH D OFEFITHME T2 T2 Z2FEO M6k L Tl TTRE 2 2 BB E LT
JCHA~OATHEMEZ R LTV D,

BT, PGAL Y FuAf F Uizl L, 744 MEROT 7 L— & LTHIAMERA VP =
BTN FaZFAuZRELTWD, B FTY FEMPGAB X ORI Y 7T REEZEA L R
OAFUMRMBERAETDIETTVIIVE RIYV URBICIDEBEIRKR T D L EHIT, Wy T A4 (Ca?Y)
OFIMZ LD HIVRF D IVIEORHEE R L OB CTIRT 24 AV HEEEFIA L CRBT 22 & THT Re s L aER
LTW5, ™A RaF g F AbIicET 2N EL . Tk RV UG ot h sk Lz H BB EE R
LTWb, A RaZLosPikik (SBF) FIUZRIT D7 3% A MNERGEHEIZCa2 HIRMMEZ KT 5 2 & TRE
ENDHZEEWHLEMNILTND, EBIC, ™A FaZUWdElikics+smnERESEEEZ2RL TS, 208D
W2, B RaF VT E#HE LR AAL A IRxT I EB—a BT 7 7 b— & LCORIH~DAREN:
ZHELTWS,

o LSic, RiaSUIEMEZEMZBALERY (-7 02 I U8E) (PGA) /A KaZ O BLE Bk 2
RENTEY, FeeEEMEORGEHE2 52200 Th5, Lo TARmITE LR CE LTlEH D b o L3
H5,




