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Abstract

With the increasing need of biomedical implants for orthopedic
diseases, the orthopedic biomaterials become the focused items in
biotechnology industry. The purpose of this project is to carry out the
related experiments to evaluate the biological responses of the testing
orthopedic biomaterials. We are going to perform the biocompatibility
tests for a composite bone graft material made of N-isopropyl
acrylamine, N,N-mathylene bisacrylamide, and acrylic acid. It is
attempted to apply this hydrogel with high strength and low friction
characteristics for bone re-construction. To analyze the effect of
cytotoxicity tests with three types composite bone graft material on
1929 cell line for comparison, MTT and LDH assay of composite bone
graft material extracts was used to treat on L929 cells and measured
with OD570 and OD340 three days. The OD570 indicated good cell
viability which up to 85% of control by MTT assay. The composite bone
graft material also shows low cell toxicity according to results of LDH
assay. By applying the ISO-14971 based risk assessment procedures, it
1s expected to develop an appropriate testing procedure for new

developed orthopedic biomaterials.
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1.5 % F A R3E (MTT assay)

3-(45- = 7 ok 2)25 - ¥ A ow §oek L B
(3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyltet razolium bromide) -
HAE MTT 33 ¢ KAEAM > PARFweRAMY 24 4
(mitrchondrial succinate dehydrogenases) i #R B & 4 % ¢
Jk4 formazan o F|W F FHwfe p 4 F LB RNMEEZ

;ﬁ—E”wP ¥ formazan A2 ¥ 1% E kTR w2 FiEF o H
ﬁ%ﬁﬁ%T:%%m%ﬁi@%ﬁiﬂ%ﬁ'@ufw’u
PBS # a8k o 4v » 1 mL 7z MTT 2 37# 3 % /% (0.5 mg
MTT/mL) » ¥ 5337 CZ 2 P F = B B o

St AF a3 § MTT 23 %% 16 > i 4 500 1 LDMSO >
i#* vortex B 1% ¢ formazan (k= 0% fE 5 ok o B~ 200
«wL 375 formazan 2 DMSO *tf% % & £ 4 +7 ik (ELISA >
enzyme-linked immunosorbent assay)™ > ** & 570 nm T P&
Heokid» 2F 4 £ % 650nm e

2.5 4 7 p* (Lactate dehydrogenase: LDH)B| 3 :
T3 * Sigma o & 474 A 2 F#F 8 e (LDH-228-20; St
Louis, US)[Bowers and McComb, 1966] > 4~ +7 % | F B E T
Je B ehimie i AR o FI ¥ FLEE 2 4 pF - e (Lactate) § 1 23
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Dinucleotide) 57— #& i 3§ 42 - § NADH 2 = pF » &t &
340nm T S B <Rk {E o RIFR Kk E g L QAT IEE E
frmlt g B o o A2 > & 3 Lactate 50 mmol/L » NAD 7
mmol/L > Buffer pH=8.9 » # * NAD (Nicotinamide Adenine
Dinucleotide) &_it % 2 F B*® cha I HX R - B F L&
5 45 &4 & JRRIROF BRRELS 3 A& BAK TS
37°C(7F] 2 e R B 7 H7 feenk Rzl Moy f£F

LI LDH FBHERE > 50 40T

LDH (U/L) = AA per min* TV* 1000/ 6.22* SV* LP

AA per min = change in absorbance per minute at 340nm

TV = total volume (1.05 mL)

1000 = conversion of units per mL to units per liter

6.22 = milimolar absorptivity of NAD at 340nm

SV = sample volume (0.05 mL)

LP = light path (1 cm)

LDH (U/L)= AA per min* 1.05* 1000/ 6.22* 0.05= AA per
min* 3376
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TR e A apbit 2 4 LR o
2.7 ¥ i (Methylene blue)% ¢ L%
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Bk b AR MR E 2 00 LAL A5 RREEF R T H L0 A F 3
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& * MTT assay 4 #7072 7% 14.(0Dsnw) > LDH assay (ODaso) 4
¥rimie & 4 0 RFR ORI E I o FHH FAoT

l.&fwe @ % 3 109%FBS 2 % Afe S mie Bifin » 15
well 10" B sm¥e 2485 96 well - = well 4% 200 ¢ 1.

9.3 & v 1 A imok PRARES o 12 1929 dmie bRt A L
HEFERRRfen L AT BEd 24 [P 2827 % - R
B2 BARUIFERE- X REREBEZX o

3. 5 ¢ A mie > &34 NIT /327% (bmg/ml * PBS
<ph=T.4>F)20 1 - B F & 3 [ FFis» B F R | B K,Art
FPPBA L FR o #34 150u ] DMSO» 4RE 10 A48 0 % B
R Y £

4100 ¢ D3 570nm k£ > % ELSA reader * Bl € & 3tk
BT B 0 ek o

MG b e R

HALA A | R oA AT AR B oG
Kk 1100, 06099)-LAL-PAA-NIPN1-I # | Hydrogel(P)
sk 1100, 04C03)-TPAA+NIP-N1-111(-a) |Hydrogel-1(M))
KBk | PNI(PA)4NT-ATI(S)-LAL Hydrogel-2(M)
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1. MTT assay §# & & %

MTT assay of Various types of Hrdrogel

0.5
I Control
[ Hydrogel(P)
[ Hydrogel-1(M)
0.4 A

I Hydrogel-2(M)

0.3 1

OD570

0.2

0.1 A

0.0 -

Day 1 Day 2 Day 3

g * MIT assay Bl:# i 3% 5 (cell viability) » L929 w2
REHAE TR E FE A 3B i (Day_1):e 74 & 570nm = & &
Epl T axri 24 ) F(Day_2) ~ 48 /) pF(Day_3) 4 % & Bl
ODso Pk i8 o F SR GHR BT HAL G LE DL AP F - o 375

2. LDH assay g & & %

i * LDH assay plid@m® & 1+ (cell cytoxicity) » L929 iwm¥&
BREHHEER LR A 3B/ P (Day_1)iE 74 £ 340nm =k &
BRI ARk E 24 ) F(Day_2) ~ 48 /] FF(Day_3) 4 % & #
ODso 2 kB - FREFHETHFEE G LE A2 FpFHEE B M

Fé’_%_tl‘i o
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LDH assay of Various types of Hrdrogel

1.2

1.0 1

0.8 A

0.6 A

OD34O

0.4 +

0.2

0.0 -
Day 1 Day_2 Day_3

I Negative-Control
[ Hydrogel(P)
[ Hydrogel-1(M)
I Hydrogel-2(M)
I Positive-Control

(= )i ¥z pLF R
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