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APPENDICES
Appendix A Electrical conductivity of proteins-loaded Hycroxyapetite powoer
Twenty milliliter of the suspension was placed in an electrophoresis cup,
and the movable images of the particles were recorded by the electrophoresis
goparatu . The zeta potentials of all the samples are negative, indicating that the
particles themselves have superfiuous positive electrical charges.

Table AL Raw cita of electrical conductivity of proteins-loaced Hydroxyapatite

tl Hectrical Cond%WXLAWOVA 5
Ty
4%53 a
1 £ -14:§

22.6

Average / -16 20

S OC —I° OO —



84

Appendix B Proteins release from HAD powder and HA-PCL scaffold

1. Proteins release from HAp powder

The proteins release from hydroxyapatite was assessed in two cifferent
environments under phosphate buffer silane solution pH 7.4 and medium for cell
culture condition. In this study, the 4 types of proteins-loaded hydroxyapatite
Ovaloumin, Gelatin type B, Bovine serum albumin and Gruce bore protein
extraction were examined to observe achange In relesse rate.

%%6Protein Release was measured by UV-Visible spectroscopy at 280 nm for
OVA and BSA, 275 nm for CBP and 215 nm for Gelatin type B and calculated by
the following equation.

%N = X
Encapsulating efficiency (%9 = ﬁalj Eortgtlg}s merlworg mllated 100

Loading capecity (%9 = total ngtgfotelr&em@ulatedx 100

2. Proteins release from HAp-PCL scaffold

The proteingHAR-PCL were immersed in 1 ml of the minimum essential
medium (MEM Gibco, Invitrogen) in 24 well plate. All samyples were incuboated ina
shaking water bath (70 rpom) at 37°c. The amount of proteins releasing from scaffold
o the Supematant was measured by BCA protein assay at various times. After the
releasing medium (sample solution) wes witharawn 20 pi to mixed with BCA
solution, an equal amount of frresh mecium was acied to maintain a constant volune
of the medium. The amount of protein in the sanple solution was cetermined by UV-
Visible spectroscopy at 562 nm

0 -
Encapsulating efficiency (%9 = totlﬁlI %P %obegon[sel nc?(%saleated 100



Table B1 Raw cata of the proteins release from HAD powcer
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Table B2 Raw data of the proteins release from HA-PCL scaffolds
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Appendix ¢ Particle size distribution of protein-loaced hydroxyapetite powcer

Table CI Raw cataof particle size distribution of HAWOVA

Volume In %

Size (urn)
0.01
0.011
0.013
0.015
0.017
0.02
0.023
0.026
0.03
0.035
0.04
0.046
0.052
0.06
0.069
0.079
0.091
0.105
0.12
0.138
0.158

Volume In %

O O O O O O O O O O O O O O O O o o o o o

Size (urn)
0.182
0.209
0.24
0.275
0.316
0.363
0.417
0.479
0.55
0.631
0.724
0.832
0.955
1.096
1.259
1.445
1.66
1.905
2.188
2.512
0.884

o

o O O o O O O O O O O O o O O o o o o o o

o

Size (urn)
3.311
3.802
4.365
5.012
5.754
6.607
7.56
8.71

10
11.482
13.183
15.136
17.378
19.953
22.909
26.303

30.2
34.674
39.811
45.709
52.481

Volume In %
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.09
0.09
0.1
0.1
0.11
0.11
0.13
0.17
0.25
0.37
0.56

Size (um)
60.256
69.183
79.433
91.201
104.713
120.226
138.038
158.489
181.97
208.93
239.883
275.423
316.228
363.078
416.869
478.63
549.541
630.57
724.436
831.764
954.993

Volume In %
0.82
1.14
1.53
1.97
247
3.02
3.62
431
5.07
59
6.71
7.46
8.03
8.32
8.23
1.73
6.83
5.62
421
2.85
1.28

Size (um)
1096.478
1258.925
1445.44
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636
10000
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Volume In %
0.06
0

o O O O o O O O O O o OO O o o
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Appendix D Craracterization of Polyscprolactone scaffold

The censity of the scaffolds (1 «ari 1S determined by using a Sartonius
YDKO1, Germany density measurement kit (Buoyancy method) which can ke
calculatedl using the following equation.

pscaffold — a X pfl

Wax Wl

Table D1 Raw Data of the censity of the PCL scaffold.
1 2 3 4 5 6 I g 9
@ 006 0047 0047 0047 0045 04 0048 0047 0046

@WH) 0303 0426 0421 0413 0334 0416 042 0377 0428

of) 098 0998 099 09% 0997 0997 0997 0997 097
pPCLscaffold 0117 0110 011 0414 017 0407 0115 0124 0109
Average 0.1139 gfem
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Appendix E Experimental data of weter absorption

The dry scaffold scaffolcs were weighted and then were immersed in 5 ml
of prosphate buffer silane solution (PBS pH 7.4) solution at room terperature for 3
days. Scaffolds were removed from the solution and carefully placedl on the glass for
5 seconds to remove the excessive water and weight immediately. The water
absorption wes calculated using the following eguation

Weter asorption (%9 = (Muec- Maryy X 100

M dry

\here Mo, and M. are the weight of the scaffold before and after immersion in
Water respectively. Five measurements were performed for the calculation of an
average water absorption value,

Table EI Raw cata of water absorption of PCL scaffold
Oaneter Qneter Yaneter
L aeomin 2 awomin ° aomion
0 o 0 0% 0 0% O 0
L 02021 78208 02097 7835002 02162 7890842 7849568
2 0232 8105082 02300 8026087 023 805%74 8063581
3 02486 8230083 024% 8136289 0245 820851 8LII3
402563 8283262 025 8219%08 02639 8272073 8258314
0 02759 8405219 02717 8329039 02715 832042 5157
6 02874 846033 02833 8397459 02826 8386412 841764
7 020% 83135 02094 8483634 02861 8406152 847312
8 0306 8562002 03019 849191 02078 8468771 8509018
9 03141 859172 03178 &.71429 03084 8521401 8564001
D 035 8724638 03465 868975 03274 86071208 86.73867
403589 87.740% 03780 88017% (03565 8720898 876575
03884 8367147 0301 8838875 0401 8862843 8356288
2 0437 8983129 0414 8903382 04574 9003061 8963191

-~ = o
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Appendix F Experimental cata of cell culture studies

The potential for use of HAP-PCL s bone scaffoldls wes assessed by mouse
calvaria cerived pre-osteoblastic cells, MC3T3-EL, in terms of indlirect cytotoxicity;
cell rgltgadmnt, cell proliferation, alkaline phosphatate (ALP) activity, and
mineralization.



Table FI Raw cata of direct cytotoxicity test of proteins ceterminate the viability of MC3T3-EL by MTT assay a 570 nm

24 h
1 0.364
2 0.363
3 0.364

Average 0.364

Control

48 h
0.504
0.495
0.481
0.493

72 h
0.663
0.664
0.664
0.664

24 h
0.374
0.38
0.397
0.384

OVA
48 h
0.509
0.504
0.492
0.502

72h
0.593
0.561
0578
0.577

24h
0.365
0.362
0.387
0.371

Gelatin type B
48 h
0.493
0.519
0.507
0.506

72h
0.628
0.61
0.594
0.611

24 h
0.373
0.359
0.367
0.366

BSA
48 h
0.475
0.493
0.534
0.501

72°h
0.665
0.62
0.589
0.625

24 h
0.319
0.3
0.292
0.304

91

CBP
48 h
0.488
0.457
0.453
0.466

72h
0.564
0.539
0.519
0.541
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Table F2 Raw cata of indirect cytotoxicity test of protein-loaced hycdroxyapatite powder ceterminete the viability of MCIT3EL by
MTT assay at 570 nmeytotoxicity of hydroxyapatite powcer

Control Neat HAp HAp+OVA HAp+Gelatin type B HAp+BSA
24 h 48 h 72 h 24 h 48 h 72h 24 h 48 h 72°h 24 h 48 h 72 h 24 h 48 h 72°h
1 0.334 0.337 0.434 0.341 0.335 0.413 0.341 0371 0416 0.349 0.369 0.426 0.388 0.368 0.443
2 0.317 0.322 0413 0.344 0.352 0.416 0.344 0.378 0.418 0.358 0.373 0.408 0371 0.373 0.427
3 0.344 0.339 0.416 0.359 0.345 0.412 0.359 0.376 0429 0.364 0.37 0.431 0.393 0.373 0.448
Average 0.332 0.333 0421 0.348 0.344 0.414 0.348 0.375 0.421 0.357 0371 0.422 0.384 0.371 0.439

Table F3 Raw cata of indirect cytotoxicity test of protein-loaced hydroxyapetite -PCI scaffold determinate the viahility of MC3T3-EL
by MITT assay at 570 nm Cytotoxicity of Hyaroxyapatite powder Cytotoxicity of HA-PCL scaffold

Contraol PCL PCL+Neat HAp PCL+OVA PCL+Gelatin type B PCL+BSA
24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
1 0.339 0.548 0.361 0.504 0.334 0571 0.347 0.55 0.379 0.623 0.376 0.57
2 0.345 0.552 0.317 0519 0.319 0.527 0.32 0.581 0.334 0.63 0.337 0.578
3 0.341 0.555 0.34 0.541 0.329 0.523 0.335 0.6 0.36 0.646 0.36 0.593

Average 0.342 0.552 0.339 0.521 0.327 0.540 0.334 0.577 0.358 0.633 0.358 0.580



Table F4 Raw chta o cll attachment of HAp-PCL scffold, eterined the viabilty of MCIT3-EL by MTT assay at 570 m

1
2
3

Average

Table F5 Raw data of cell proliferation of HA-PCL scaffold, determined the viability of MC3T3-EL by MTT assay a 5/0 nm

Average

2h
0.199
0.210
0.205
0.204

48 h
0511
0.523
0510
0.515

4h
0.392
0.380
0.376
0.382

Control

Control

72 h
0.526
0.545
0.527
0.532

6h
0.397
0.409
0.429
0.412

2h
0.131
0.142
0.127
0.133

PCL

48 h
0.306
0.341
0.325
0.324

PCL
4h
0.209
0.223
0.218
0.217

72°h
0.325
0.310
0.300
0311

6h
0.332
0.319
0.310
0.32

2h
0.163
0.160
0.155
0.159

HAp-PCL
48 h 72h
0.325 0.331
0.336 0.312
0.341 0.301
0.334 0.314

HAp-PCL
4h
0.261
0.248
0.237
0.249

6 h
0.317
0.336
0.313
0.322

OVA/HAp-PCL

48 h
0.323
0.340
0.335
0.333

1-72h .

0.302
0.320
0314
0.312

OVA/HAp-PCL

2h 4h
0.161  0.215
0.149  0.221
0.140  0.207
015  0.214

Gelatin type B/HAp-

PCL
48h

0.378
0.362
0.356
0.366

6h
0.345
0.340
0.314
0.333

72 h
0.328
0.316
0.315
0.32

Gelatin type BIHAp-PCL

2h 4h
0.179 0.229
0.173 0.236
0.190 0.248
0.18 0.237

6h
0.295
0.299
0.310
0.301

BSAIHAp-PCL

¢ 48h o
0.339
0.327
0.347
0.338

72 h
0.344
0.320
0.308
0.324

BSA/HAp-PCL

2h
0.137
0.133
0.134
0.135

4h
0.172
0.161
0.170
0.168

CBP/HAp-PCL

48 h
0.348
0.323
0.329
0.334

72h
0.325
0.313
0.303
0.314

93

6h
0.379
0.386
0.354
0.373

CBP/HAp-PCL

2h
0.162
0.147
0.151
0.153

4h
0.278
0.269
0.283
0.277

6h
0.347
0.314
0.319
0.327
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Table F6 Rew cata of ALP activity of MC3T3-EL seeced on proteins, PCL, HAR-PCL, and protein-oaced HAp-PCL scaffold.
Amount of protein wes ceterminate with BCA protein assay.

BCA standard cune ALP standard cune

700 s

500 - : - — y=19.986x-10.786
86 y=85371x+13238 | S ' ape ausmmeen

R?=0.9956 *

400 - —

350 —m——
300 IS AR, A—
250 +

200
150 ~—— —/

100 -+ S PR TR

50 e i

0 20 40 60




BCA3d
Control

Contro
PCL
PCL

PO
ol
OVAHARPCL
OVAHARPOL
G BHApPCL
G BHAPPOL
RSAHARPOL
RSAHARPCL
CEPHAPOL
CEPHARPOL

Hp

Aosorbance

0167
0202
04%
035
0431
0291
0566
049
051
044
043
0501
05%
0478

ol
180L1B
2107
5174614
5180
18988
2507
B4.7482
580
BIBB
55747
94033
571309
LLLTL
544007

AP3d
Control
Control

HAPPCL

HAD
VAP
G eorcl
Gd BHADPOL

BAHAD

HEE
sfefs

Hp

PCL

Asorbence prrolip

0167
0351
0478
026
0262
019
034
0204
0178
0186
038
033
03%
034

885027
809496
244642
1306
136485
1003637
1875243
147402
9445012
0846192
159047
1970809
205035
1875243

95

AP actiity
049388
036109
047823
04208%
0278019
031025
020671
020113
01617
019465
0228
08
035
0440



BCATd
Control
Control

HipPOL

HAD
OVAHARPCL
OVAHARPOL
G BHApPOL
RSAHARPCL
RSAHARPOL
CPHAPPCL

Asorbance

0201
0747
0ol
0.7
0631
0379
071
0539
054
0657
0ol
067

ol
20218
BB
74T
L3R
7930019
DY)
84184
BL5RERS
DL
Y6
41047
15160

APTd

22
iiiiam
5555

)
3
O

HZZ
sfsye

Hp
Hyp

Axorbance

0173
064
0411
0402
032
0161
0463
033
028
0642
0481
0481

(Imol/pl
9196737
B3
2110407
2066376
B0
85903/
23,7068
1670099
149976
3266216
24,6060
24,60652

96

ALP vy
031685
07
0285
026124
02863
0200
0274316
0271184
024677
041365
032554
03074



Table E7 Raw data of ALP activity of MC3T3-E1 determined on different proteins

BCAS(

Qirol
Cortrol
OVA
OVA
Celatintype B
Celatin type B

HHEZ

Asorbance

0163
016
0148
0138
0171
0173
0156
014
0159
002

prolp
1754240
1719108
578645
146141
184798
187135
169568
176663
17073%
02258

ALP5d
Coriral
Qortro
OVA
OVA
Celatintype B
Geldtintype B
BA

BT

Asorbence prol/pl
0193 101%4
0149 1.9948%
0129 6.9%41%
01% 6.794066
05 804%1
0.119 6493346
017% 929607
055 804%1
0093 519293
0061 391814

NP actiity
058124
0465061
04379
044807
04530
04707
05825
(655
030144
0301



BCA7d

Cortrol
Control
VA
OVA
Celatintype B
Celatintype B

HEEE

Aosorbance

0173
0162
0174
0169
0129
013
055
01%
00%
0108

prolp
187135
11453
188318
1B2B3
1357
136771
1601973
2140797
957751
111002

APTd

VA
OVA
Celatintype B
Colatintype B

HE2E

Asorbance prol/pl

014
014
0m
0106
0073
008
0093
0.1%
00%
0066

1244311
6.74401
609306
5.793%b
41923
49716
51929%
6.644001
624371
3841989

9

ALP actty
0367113
0387023
03239
031756
0309165
030132
0324159
03196%
0376002
0346124
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Table E8 Raw cata of mineralization of MC3T3-EL determined on TCPS, PCL, HAp-PCL, and protein-oaded HAp scaffold by
using 10%cetylpyridinium chlorice for eluted dye of alizarin Rec-S

2d 2d

PCL no cell 0.363 OVAHAR-PCL 1418
HAR-PCL no cell 1584 GelatinB/HAp-PCL 2968
TCRS 0.043 GelatinB/HAp-PCL 1763
TCPS 0.047 BSA/HAR-PCL 15p
Neat PCL 0828 BSA/HAR-PCL 13
Neat PCL 0.79 CBPHAp-PCL 3738
HA-PCL 26% CBRHARPCL 31%
HApPCL 272

OVAHAR-PCL 154
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