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Abstract: Gellan gum as a natural polysaccharide has good heat resistance, acid resistance and enzymes resistance. How-
ever, one of the drawbacks of gellan gum might be the lower mechanical strength. In this work, gellan gum scaffolds
were mixed with poly(lactic-co-glycolic acid) (PLGA) microsphere in order to improve mechanical properties. The gellan
gum scaffolds with various contents of PLGA microsphere were prepared for the regeneration of disc tissues. To evaluate
the mechanical strength of hybrid structure of gellan gum and PLGA microsphere, compression strength of the fabricated
scaffolds was measured. MTT analysis, SEM observation, histological evaluation and RT-PCR were performed to con-
firm the effect on the cell growth and extracellular matrix secretion. As a result, it showed the best cell proliferation and
extracellular matrix secretion in gellan gum sponge containing 50% PLGA microspheres. In conclusion, this study con-
firmed that the hybrid structure of gellan gum and PLGA microspheres was found suitable in regeneration of the inter-
vertebral disc.
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Figure 1. Fabrication process of PLGA microspheres.
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Figure 2. Fabrication process of the gellan gum scaffolds containing
PLGA microspheres.
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Figure 3. Compressive strength of the gellan gum scaffolds con-
taining PLGA microspheres. Significant difference between groups
is indicated (**P<0.005, *P<0.05).

024 PLGA P19
A G ol Lohsiet.
v

A& Axst YSFAEE S4 é?‘f
ol ZAA9] 71A1A 7JE | w=)=
204 1413}74 }\;.L_z] ] GA ‘Bjy zﬂ-akg q.eﬂ] o].oq ;q]
3 5 ASAES %Zéf& A¥= Figure 30 YeEPHSIT
1 A3 PLGA PIHTE $Hre vl &o] S7HETE 5
=7t F7FRE & 7 ASlTh PLGA PIE7F 80% e
AT 2EA = HaO = AM-E PLGA PIg7f EE}%EJ
A ke 20 APz AZEXHT} 28 Z7hel=E AL Feld
T A olels A H}E‘f_i PLGA HYTE 53]
7IAA ZEE STMAE & s ERIEGeH, AhE &
Zle] ZjAel o] ¢t 2 xﬂl%% Aolgt Als
PLGA D|ET7} §5E E2td X|X|He| mE2X| ZHE.
AAA el BAE T2 AlEZe} FLES olFA7IE= o]
FE TS PP ZH A Hel F=o] %’i% 735 M}
FEEY] olFo] golalA| ol AlxF2lo] dgalA] Hal=
2 XA WFE M S5 71dEHE ﬁsﬁ*ﬂ—‘:— k)
sk =] 2718 €22 Sk PLGA VIFH+71 0, 10, 50
t;g 80%= @L,ﬁ_;_] @a}—ﬂ /\Ex]oﬂ/q 4 o = 1\1]:; 4 _,_zL =]
AN Z71d L] zolE ERlsh ] f1ste] SEMS Fat #
2ttt Figure 4= 27] th B]&E PLGA V71 &
frEl A AR A AF AEE ZAA] T 1x10°9] &=
2 953 & 159 25 B2 in vitrool| 4] w3 & #aksl
AIE eI vl 15 § BE ol Al2rt #3&
o] R U5S RIS, 53] PLGA VHTFE AL
2 AE] FRFES IR1E F AT olg A%E Hf
Blo 2 PLGA "HTE X] HH AR =g FTTHIIE
7L Wk ofug} Alxe] Habole Jake vAe S Rl

N = 1

ru[o n

_,_

[y —|

g olg7 0 24 A 147

MP 50% =~

Figure 4. SEM microphotographs of AF cell morphology on sur-
face of the gellan gum scaffolds containing PLGA microspheres at
cultivation time 1 and 2 weeks (magnification, x500).
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Figure 5. Cell viability of AF in the gellan gum scaffolds containing
PLGA microspheres was analyzed by MTT assay after 1, 3, 5, 7 and
14 days post-seeding in vitro. Significant difference between groups
is indicated (***P<0.0005, **P<0.005, *P<0.05).
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