DAFTAR ISI

Halaman

Halaman JUAUI ..o i
Lembar PeNgesanan ..........ccoooiiiiiiiiieee e i
Lembar Pernyataan Bebas Plagiarisme Karya limiah ...........ccccccocoveinenen, iii
Kata PENQANTAT .......cccooiiiiiiece e iv
DATTAN ISH ...t Vi
Daftar TaDel..........ooe s X
Daftar GAMDAN .........coiiiiiie s Xi
Daftar LamMPITan .........cccooiviieiece ettt nne s Xiv
DAftar NOTAST ...ocviieieiieieiie ettt e rae e nte e XV
N ] 1 - | SSS SRR XVi
ADSTFACT ...ttt bbbttt bbb Xvii
BAB | PENDAHULUAN. ... 1
1.1 Latar Belakang Masalah. ... 1
1.2 RUMUSAN MaSalaN ........coiiiiiii e 3
1.3 Batasan dan ASUMSI .......ooeeiiiiiiieiieie e 3
1.4 Tujuan PENEHTIAN ...c.ooviiiiiiieeeee e 4
1.5 Manfaat Penelitian ...........ccocoveiiieiiee e 4
1.6 Sistematika PENUIISAN .........ccooiiiiiiieie s 4
BAB Il KAJIAN PUSTAKA ...t 6
2.1 TUIANG oo 6
211 Seltulang.....c.coooiiiiiiieeee s 7

2.1.1.1  OSteOPrOgenitor. .....ccoveiverierierieriieieeieeie e 7

2.1.1.2 OSteobIas......cccoviriiiiiii 7

2.1.1.3  OSLEOSIt....eviiveiisiierieieiee et 8

2.1.1.4  OStEOKIAS .....ceiviiiiieieiee s 8

2.1.1.5 Bone remodelling unit (BRU) .......ccccovvvviiiiiieinn 8

Vi



2.2

2.3
2.4
2.5
2.6
2.7

2.8
2.9
2.10

2.11
2.12
2.13
2.14

2.1.2  FUNGST tUIANG ..o 10

2.1.3  Struktur tulang.........ccceveeiiee e 11
2.1.3.1 Tulang kanselos (trabecular) ............cccceevevernnnnen. 12
2.1.3.2  PeriOStBUM.....cuiiiiiiieii et 12
2.1.3.3 Tulang kortikal (compact)...........ccecerererinennnnnns 13

2.1.4 Bentuk tulang .......cccooeiieiieie e 13

2.15  MALIKS oo 14
2.1.5.1 Matriks organik .......ccccooereereninniineseeneee e 15
2.1.5.2 Matriks anorganik ...........ccccooeririinieneneneneneens 15

BONE Graft......ccoiiiiiieee e 15

2.2.1 Definisibone graft ..........cccccoceiiiiiiiii e, 15

2.2.2 Karakteristik bone graft ...........cccccooiiiiiieiiine 16

2.2.3  Fungsi bone graft ... 17

2.2.4 Macam-macam bone graft ...........cccccevveiiiiiiiiecicre e, 18

KOMIPOSIT....eeiiicie e 19

BIOMALEIIAl ..o 20

SIfAt FISIK oo 21

Sifat MEKANIK ......c.viiiiiiiiie e 21

HIAroKSIAPALIt........ccvveiiiecie e 22

2.7.1 Definisi hidroksiapatit............ccccocererinininiiieieneesesee 22

2.7.2 Karakteristik hidroksiapatit............cccoovivriiiiiinniiescncns 22

2.7.3 Macam-macam hidroksiapatit............cccccverrvrierieenesiereenne. 24

GlISEIIN ot 25

SNEIIAC ... i s 26

Rekayasa KUAKITAS ........c.cceeveiieriee e 30

2.10.1 Rekayasa kualitas secara off-line ............cccccevevveveiiecnennn. 30

2.10.2 Rekayasa kualitas secara on-line............ccccooeevvevieiineinn 32

Design of Experiment (DOE)........cccoceieiirinininiieieeese e 33

Response Surface Methodology (RSM) ......cccevviieiveiecie e, 34

T = SR 38

Uji Scanning Electron Microscopy (SEM) .......cccccvivevviieivereenenn, 39

vii



2.15
2.16
2.17
2.18
2.19

BAB Il
3.1
3.2

3.3
3.4
3.5
3.6
3.7
3.8

BAB IV
4.1

4.2

UJi KUAE TEKAN ....cvieeeecieeee e 40

T L 4] | v LSS 41
UJi POFOSITAS ....cvveiiciciieecie ettt 42
O TR LT - To ] OSSPSR 42
Penelitian Sebelumnya..........ccoviiiiiii 43
METODOLOGI PENELITIAN ..o 47
Objek Penelitian ... 47
Alat dan Bahan Penelitian...........ccoovvviiniiininiineee e 47
3.2.1 Alat penelitian .......ccoevvviiiieiiiee e 47
3.2.2 Bahan penelitian........cccoooeiiiiiiiiiiieee 52
Metode Pengumpulan Data...........cccccovereeieeiieeneiie e 54
Kerangka Penelitian ............c.cccooveiiiiiiic e 55
Tahapan Pembuatan Bone Graft ...........cccocoeiiiiiiiiie i, 57
Pengolanan Data............cooviiiiiiiiiieeee e 58
ANALSIS HASHl ... 64
Kesimpulan dan Saran...........cccccceiveiecie i 64
HASIL DAN PEMBAHASAN ......coooiiiiieieeee s 65
Pengumpulan Data ..........ccccceiieiiiieiicce e 65
4.1.1 Penentuan jumlah eksperimen..........ccocevoeviiieninncnic e, 65
4.1.2 UJi KUAETEKAN ..o 70
4.1.3  UjJi DENSITAS......cccviiiieiieie et 73
4.1.4  UJi POrOSITaS .....ccivveiiieiiiecie e 75
415 Uji laju degradasi .........cccoeeveieieniieniniiieeeeee s 78
4.1.6 Rangkuman hasil uji sifat fisik dan mekanik bone graft...... 82
Pengolahan Data...........ccccveieiieiicc e 83
4.2.1 Hasil output uji dengan software Minitab............c...cc.cc....... 83
4.2.2  Uji asumsi reSidual..........ccoovevveiininininiiccecees 86
4.2.3 Pengaruh interaksi satu faktor............ccccooeviieiiieiieciee i, 90

viii



4.3

4.4

BAB V
5.1
5.2

4.2.4 Pengaruh interaksi dua faktor...........c.ccooviiiiiinenencicnee 91

4.2.5  Solusi OptimMUM ....ocvveiiee e 97
Analisis dari Uji Scanning Electron Microscopy (SEM)................. 98
4.3.1 Uji SEM bone graft sampel A........ccooiiiiiin, 99
4.3.2 Uji SEM bone graft sampel B..........cccooovviiiiiiiiiiins 101
4.3.3 Uji SEM bone graft sampel C.........ccceoveviiiiviiiicieieee 104
ANALSIS HASIl ... 107
PENUTUP Lot 112
KESIMPUIAN ..o 112
SAIAN ...ttt ene e 112

DAFTAR PUSTAKA



