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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. Currently, autogenous bone graft is the most
commonly used material for surgical operation. However, autogenous
bone has un-predictable resorption and may result in donor site
complications. We have used biocompatible osteoconductive scaffold
mixed with platelet glue to performe the biocompatibility tests for a
composite bone graft material made of PAA-PNIPA-NM and be applied
for bone re-construction. The pyrogen tests will be performed to
evaluate the safety and applicability of this composite bone graft
material pre-marking. The aim of this project contents three tasks, one
for establishment of medical composite bone graft with platelet glue in
vitro detection platform, two of establishment of the new composite
materials in vitro degradation behavior assessment model experiments,
and the other for the efforts will be made to assist the development of
animal testing model with the collaborative hospital. By applying the
ISO-14971 based risk assessment procedures, it is expected to develop
an appropriate testing procedure for new developed orthopedic

biomaterials.
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1. %2 5 RIE (MTT assay)

3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyltet razolium

bromide » f§ f£ MTT » 2 ¢ -RiZEFMW » VAR E mie R Y 2
4 Z (mitrchondrial succinate dehydrogenases)* #iR h A2 4 & ¢ e
AR f~ formazan o FIH 5 Fwmrz p 4 3 b EFH 2P RMEEE > &
%%’E% Bl 2 formazan & & h% F kPR lmie 2 a5 o BB
4T R R] AL e R A S KRR 150 1 PBS ik i o
v~ 1mL 7 MTT 2 #7# 32 % /% (0.5 mg MTT/mL) » & ¥ %+ 37°C 2
BEENF = B

ﬁ;"/f AERTTF MIT 28 2R8> ]vﬂ 500 L LDMSO> & *
vortex & I % ¢ formazan REF= * % fF 5 ok o B~ 200 pL %7
formazan 2. DMSO =t f% % # % 4 7 & (ELISA > enzyme-linked
immunosorbent assay) ™ 3t & 570nm TR E Hex sk iE o 24 g &
% 650 nm °

2.5 fa2 & p¥ (Lactate dehydrogenase: LDH)iP|:# :

F3ig* Sigma =& 974 & 2 3F8 e(LDH-228-20; St Louis,
US)[Bowers and McComb, 1966] > & 77 & F B T T i hlm P2
BAR A% o3 T pF - i (Lactate) ¥ 1 = [ fik fi(Pyruvate) o
NADH (Reduced Nicotinamide Adenine Dinucleotide):— & feLit i
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A2 o ¥ NADH # 2 pF » A4 £ 340nm T 5 S X k& » #7p|{Fh
w3 sk @@ R A ﬁﬁj—é']&‘,@ B oo pLIFEM 2 = > ¢ 5 Lactate
50 mmol/L > NAD 7 mmol/L > Buffer pH=8.9> # ¢ NAD (Nicotinamide
Adenine Dinucleotide) #_iT 5 p*fiE 2 F R¥ hd B+ B X B % F
PR G 45 Asb a FRRETF BRFERF L3 A4 BAREX TS 37
C(AA P BT 27 bk it 2848 £F

B eHLDH B ERE > N4

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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i * MTT assay 4 #7 jm %2 %14 (0D570) » LDH assay(OD490)4
Trimie 3 42 KR KRS 2 -

A Ak B i ST e AL R B 5

R ELE | 101.3-4(100.8,3)-PIN-PAA-N Hydrogel-1
I-1b

k¥ HL k| 10104-A-N-12-20-6-LAL Hydrogel-2

T 10109-12-15-a Hydrogel-3

L.MTT assay § &% % *
i@ * MTT assay Pl fm e 5 7% 5 (cell viability) » 1929 ‘m ¥z tk &2
HHEFREFRR 3 B (Day_1)iE kL 570nm =L § 8

Rl A% 3 % 24 pF(Day 2)-48 ] fE(Day 3)4 %] £ i OD570
kg o T ¥ ¥ control BTk EN L H o FRREFE AL

VA S AR F o W BES F G 85% 1 b o
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MTT assay of Various types of Hrdrogel
0.5

I Control

I Hydrogel-1
B Hydrogel-2
0.4 B Hydrogel-3

0.3 4

OD570

0.2

0.1 4

0.0 -

Day 1 Day 2 Day 3

K HtAler PRP Bl € 2R E(1:]) #8 - KPR > 2 {51
* MTT assay B|:Rm% 55 F - L929 me R R EF B & B 12 %
3 ) pFis(Day it 7€ 570nm 3k @ P> 1 7 &2 2% 24
| pE(Day_2) ~ 48 /| FF(Day_3)4 %] £ B OD570 sk & - F sk % &
FHALG 2 EP2 SR e SR 85% ) o

27 38 & PRP 2 v dis % 4 PRP R £ 2. #4335 MTT assay

% NAER e GG TR
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MTT assay of Various types of Hrdrogel

0.5
I Control
I Hydrogel-1
I Hydrogel-2
0.4 + B Hydrogel-3
0.3
o
5
o
o
0.2 -
0.1 ~
0.0 -

Day_1 Day_2 Day_3

2.LDH assay §# % % %
# * LDH assay p|3& m? & {4 (cell cytoxicity) » L929 ‘m*z $k £
HEFE L4 3 B FisDay 1):2F4E 490nm =k @8

Bl ¥ P A% 32 & 24 pF(Day 2)+48 ] FE(Day 3)4 u £ i OD490

BkE o FHREFEIMELG VEPLFApFEE B M d
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1.0

LDH assay of Various types of Hrdrogel

0.8 A

0.6

o D490

0.4 4

0.2 A

0.0 -

Day 1 Day 2 Day_3

KA E PRPHITEER E(1:]) # 1

LDH assay B|3# w72 1375 5 o 1929 mrz 4 4L 3
P15 (Day 1):& 7 & 490nm vx 3k & & 7] » &
| 5 (Day 2) ~ 48 -] ¥ (Day 3)4 5] £ i#] OD490 s

7S

=

B % o BER 4 PRP P HH e 4 P m BT Y

B G gt B d o

& PRP z_ 443 vt #o /,”]‘ ‘v PRP R &

R
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LDH assay of Various types of Hrdrogel

1.2
1.0 4
0.8 1
S
O 0.6 -
(@]
0.4 4
Il Negative-Control
I Hydrogel-1
021 EE Hydrogel-2
I Hydrogel-3
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0.0 -

Day_1 Day_2 Day_3

(Z )R h 5207 59 5%

PR LS EL RS BEEEE (Wo) H
a7 h PBSehgraEd o fEr B RS 37C ~5%C0O2 1%
Ao AEEEANT 14528 2 42 R 2 (5B A ekl s B SR
oty Bl R AR I B RIEEE (W) T 285 i g

% Fil %o X7 et pH @R -

0, —
100% e & o L N . 8
90% - * - 78
0, B ,
80% Wt % 7.6
70% - *Wt - 74
60% Bl MpH | 7.2
R B
50% - -7 pH
|
40% - [ | [ | | [ | - 6.8
30% - - 66
20% - - 6.4
10% - - 6.2
0% T T 6
0 50 100 150 200 o
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AR E - KRR (s g EE Yy pH Eeh% it > A F
BIFAMAHEAL 2N E6.7% @ pH ER| F_ 4 7.2~6.8 2 FFH 1 >

Il

B E3 FHET o

(2 ) 4 Bihes

M R R RIEY & 398CH T TAERH AR A ]
CRE o d BER RS EHNTHPIIRP L7 75 51885 2R
P e
(z)HALp # &Rl

PR EEL SRR N R RSk REFTR
Roiplz# o & %% Limulus polyphemus 2. # %7 3t & %2} kn
2 (circulating amebocyte) 'k |+ 4 % % @ rv\ LAL(leulus
Amebocyte Lysate):##®] > HmpFp & 2567 ) mB 2 4F
ERERS VL) ;- JE S N %%%ﬂ—?mﬁ‘%/‘é; *grqﬂw,rﬁ,-ﬁ % o B3
@ drax il 2. LAL 3286 PF e % 4p it > Rl 2de &P 9T 7 SR
mNEEEZE o
§2 2

1. 334

a. LAL :##(K50-641W, sensitivity( A )=0.01 EU/mL)

b. M # % &% 5324 (CSE, E50-640)

c. & # J -k (LRW, W50-640)

d. = ¢ A& F(S50-640)

e. * ¥ o A (Stop Solution) -25% v/v Glacial Acetic
Acid in Water o

2.t £ M

a. # CSE #v » 1.0mL 2= LRW & - #4=(Vortex)& > 15 4 48 °
iBe e o AT L FEe & o - CSE AR = 1EU/mL 2 2< i
(Potency)ik & -

b. & W7 dse ki 2 LIRRAFRR - AT

e
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R4 LRW CSE L

S1 ImL ImL from 1EU/mL 0.50EU/mL
S2 0.75mL 1.00mL from tube S1 0.25 EU/mL
S3 0.9mL 0.25mL from tube S1 0.1 EU/mL
3. L

a.>37C~1 /] pFigiz™ > 1210 ml LRW 32~ & o
b. & % 7 »cf-E & #(MVD)
FhaE#e p & Z WA E 5 20EU/#2 » RIREH & 100l & 7
Rz g ‘\“F"f e PlERAp A EV EFE S 20E0/10mL (=
2EU/mL ) #7i& * en LAL :##& 2. a2 (A )5 0. 1EU/mL - p) 2t
A &2 MVD 5 @ (2EU/mL)/(0. 1EU/mL)=20 -
C. RERIE T M L 2 BAFR R AL R -
4. 0 F % 7 &R
a. A B de PR JLF‘@ ® (LRW) ~ *ﬁﬁ MR L AR R ik
r'r'—rB"/li’% 964 Fv o 0f 34 "‘957‘4\1/ ‘?’g’%\?/_w,’tﬁp ’ 1
96 34 4% iF4F 3TC2Z B R -
b. & 4‘: ~ bH0ul & a2z LALFAPS w963 p > F & 20
fo ki o
c. &4v > 100ul = % 322 = ¢ A H (Substrate) x & 6 4 4& °
d. & P30 6 ~ 48P > 4 » Stop-Solution & 100uL -
e. 1k & 405~ 96 3L 4z ;b & R o

pPEEZES

%@iéﬁ%%*‘ﬁwﬁﬁxﬁﬁﬁﬁﬁi’ﬁ%&*
}‘}é}i@% f 7| ¥ ﬁxwg\'}(’%@; /}EE.(E)V H L /%‘Ei o FEPRTT
TP E S £ N TESTITE IR

5 in % 5058 LK R =(Se)2 8 HHRE

€ - ,:~ E z }’fﬁ'{la
Eei AR MELER WHHcE Z B
T 4f R 5% = #ic
%%zg_i)if—ﬁ VERESMEFEFIERRZ
EWMJ*H% C BU/mg)p > 5 L3-S s gk R Eo £ 12 4
AR B EER AR R 2 wﬁx’ 2 LAL @A 8 & AR
MEUML) > a2 p 3 283w To% kR 75 Te/f 2 4

#iE o
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g #

AEL AN FREE 2 KRB R PRPIR &2 F A Hk 74 S Ap

FER SRR d F RS E T AR B R
& PRP & 748 ¢k 38530 4 » 12 MTT assay & B|-K %41 4L 43 fmve

S

GRS FRREEFIR ARG AP F U > e T
¥ % 85%14 + o 12 LDH assay 8 R/ K %3 H4L 22 K3+ 4R & PRP %t
S mie A el R s % B TR R chim e F % 10 2 o PRP
Z SRV ERFVE BrA2 ke
B ohvE iR BRIV A 0 KUBITE E PR HHE A PBS ¢ e 3
FAA6T% A 50 WA~ F R FT WL EALT A
AP A FHAME SR P FRAFIFFARY I D%
2o E AN FHHN A ZOE AR ER o P A F D R
AW ETAL S 0 B AR E B LR i o AT
T B BRRE KRR AL LT R g H R
%ﬁ%%#?’@?%%%@ﬁéﬁﬁﬁgwﬁjw?ﬁ$%ﬂ,
AL hd FAp F A -
eSS R vl S

tﬁ»

FoREGE T AR E LA B FR A A
€%ﬁ’ﬁﬁiﬂiﬁ%%ﬁﬁﬁﬁﬁ’wéié%%%ﬁﬁi+
Fo camgoiri et M -a p R AL BE T EH
HAL g ERepR T LR YL EE A AMDORGHEF > HRED L
EoFFRrRAEPHE L T Y ERERTERY T B EL
EFFEE R AER TR F BERL S hA Y I AL
A EFHBE S S LR FHREERSLE S G
AT EANNASEL IS FAF LG A EL SR
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2 AR & % F o o] 47 0k B i (Platelet Rich Plasma > PRP)<#4f & §
SEEGET B E ST %Y BT At A

\\\Xr

Frko AP LS ZiBTRH G LEE L R eY R

TR HRRRZR  REAAMT R RS E T EA

PR TR 22 P F R EHEZR =R 1S0-14971
£ 183
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