2 NUR 'TW’]“1 2555;35:1-14

CU Dent J. 2012;35:1-14

UNINYINTS
Original Article

N5 “ALASIZULAZANHIANHUZADILAS
ANEUARARLAUN NAAINUUI DTN «
lamsandazwilng

AusT Hanulng v,
AUNIMY  NBuMaNUS n.u., Cert. in Endodontics, M.S., 2.9. (Angiaulnnaus)?

Q q
a

NWS 9 A 990 .., Cert. in Pathology, Ph.D.?

"I alnudinANE MARTITUANITNIRNNS AMETIUALINVEAT AT AUNAINTOINMINENGE
ZAARTNTIUANTTNIRONNT ATUEUALNNEAT AT AUNANTIINMNANEAY

SPARTINIUANENEAINE ALUSIUALNNEAT AT AUNaINTIINMNANEAY

UNAREB

o s A o < = o ¥ o A o o = '3
dngilss 9A e wAmziuazAnEmAantrIadlAsenduAaaa AUl Ananutis nsu Nlansendeznalng
usumsi il ulaseenulunsdniiliiianisteswmunssgn

7 auagisms rosaauildlunasionlasemndulunnsdnmi  Anlfannisazanawds nsluna
souruieuln uazanaznaufamnae thaeaauaudl Aaldunviuiu asazanefisianadindy Fauay 1.5
Sauay 2 uar¥euay 2.5 lntthwineuady wion sdhiundnlaasendazwilng ludpa wlaasend
axwlydse 1sazauAeaaay 170 (Uhminderiuas) A wespeaaauuarlansandazwilng
grviliiulassmniuiifiansnizeadarasidaonutuiuazenuiadenudailung 24 d9lue Taeld
gruvpilunsutudauansnaiu 2 ngu Ao nguitvnliguunfiutuisnasatnedn | uaznguiivinli
gruvnfiuntuissinasatnsmania  aniwilflassduaeaaniauasiafaanisvhl §Rzendanaang
Anmansuglane Fulasandonaseddassmiuaoaaiiauil “wamzineld n1azuandeiuas
NaeRanIsAuBIANATOUTLA ‘BINTIA UATANHIIUIATBIINIUAILNABIANTTATLAL 179 AATIzu
ANTHUANANIBUIATNIUAIERDNINN TR

wansAnE) assAnfuneaaniaull wamiudagiansdinan fansuzadiaresi natin a0
Tifindunazazaaildatnamnia  wandflediunisvindfizendenaanuda Tasemduiiannuacsn
NINAY  annsAnEdanndeqansraldinaraunin ‘asnsanudnlassmiuiiansnniugngu
Usznaudasuduiiinannisdauiura “aaosaiaudiuounnn il leefindnueslansand
axwlndPnaginimognumail annsdnsiFouieudneurredanmduiisfounes noz
fupnsneiu wudilassmniuiindnainanasnauiianududuuanieiu Saedsaemuiagngulal



2 | Phuaknapho S, et al

CU Dent J. 2012;35:1-14

WANFNNY (p > 0.05) TuanelarsmduinananAeaaaundanududwRaany warsaungls nnag

WEdeNany HuuinregnuuanANiuet ity Ay O (p < 0.05) na1dRe lassAdunld

AUNNAWTWIIANAIREEN - 2uaatregngulunindlassm uildguingRududsnasetnganiia

g1l peaanaud Aaldainuids ne Weiildn sivlassendeswilnd  wnsouldw@miulasspndud

asmalifnedseuuiandenudsannunisvindjisendenaans  Inadneuzuazauinresgngulaseru

paastaun Nlansandaswilng Ja0in WRusiuanuialunsanmaesguglunisuguds usls

“HAUEAUANNE NI U9 178TANEADAAIALNLELUNNT “LATIET

(7 YUR QWY 2555;35:1-14)

/1 Aty: lasemd; Aeaanauanuily ns; daanssauieidie; laarendezwilns

UNU

NILUIUNITANUTNLIALNATIAATUALNIZAN D14
Waldluansuzaeinsianttufiailafiatinne (repair
by connective tissue) WiDTONUINAILLLOIEANTZAN

v vy
L2

mituruaiinrevaasinaaudnutluidnuiiiede
gnﬁﬁmﬂ%ﬁqﬁ A Tnenlnfudmasaeuiadaiase
snpdeusndsrumisTiiuinaunalfgansrasaiang
wazynlifannsdanuan i aunadaailaided anevie
daidelnuy (fibrous tissue) Fan19vnaTeuNalis
aneurd dlelRnnsiadediasinnisyhansetnms
1592 AeneANaNdAe LR N TWRILIAENNITNEN LI ALNS
ﬁLﬁmﬁuﬁunizaﬂumﬁﬂﬁﬁ iy nisdgnnszaniagld
nszgnanneadilatied 1iansTgnit “uATEaIn aRTAR
Tiinau ﬂ’]i‘ﬂ@ﬂﬂﬁ‘zﬂﬂéﬂNﬁUﬂﬂﬂ%LLﬂuLé@‘ﬂ’l’Nﬁu (barrier
membrane) eadaunasasraniiaiefanelalid
AluLTauaLNalas U Yuniseenluseednsegn
anadnrzgnuFalndlAsaiind e uun fauinuna
uonand ludaatiudainisinend gniadanindng
uliflularamntiu (scaffold) 1 Tuunauug el
Wuan1e mFunasiedeuiinaviasyiivinveusag
NITANUTBITARAUNILEA (stem cells) TDATARNTEAN
NS0T 09U ALKE  WAZIAANIT TR NLTNAYE
nszanle’

Fnunizandasemauis AasiaadniulEFAy
dlede A6msnisdes arsmindusnsns Fees
deadelva e wififlulass 3 fRvfauwguiiels
Bad 10BN lWstALle uasinauaul ano

PBIPNTU “UNALAAMNTUIALBITNTU 11159 Cuidensen
TNINTU ?:ﬁummmmwguumﬁuﬁaq BIANHOLLIAT
fazdaavnlfimadfiiinananAaadasiunisdennnsy
[Haidesutuaendenuas 17071996097 AaBUTIEN
alulasemduls naiaded W e Re 1uIATeq
gWIu® An9ssuliuinredt B uAuina19 I8
gwmﬁmmz Wlumsesyiivlnresssd Audun

Q

L@NN91 100 lalAsiums audaauia 500 tulasiums’-8

7 gitian “senziihdessinduenaiiud gldann
89TNTIR Vi30an 17 wAmeinfian miFmane
TAseAniud “aszsiuannd ASTTNTA ‘milwnsinyintu
ANAVINTUeNITad (extracellular matrix) NLTAGH
pruduan farlansedustiniadianudamulsan
iledle TWNT0TSTLNNTEALNZ LAY NTIAa L AU A DY
masles 0 uaddel s Ae anAELdueg dag aede
ylfAnAnugensaldl el fiRnssetinl
\dazamnenaiin'’ nemalilasemniufingaainsssuani
HauKanaInAaaallal (collagen) Faflullsmuiidu
'nudszneuvanaesinenig Aeaaaunulilsrunn
Yauar 30 vediunnlusiunanuslusnanieg saums
Lﬂumw?nefuﬁnmmﬁj@Lﬁlfamﬁz@rﬂ2 ABARAUTILNN
“warzilasamdy  aulunilureasausilndl 1
(type I collagen) #iléann “ad 1y 4213 uaz n3'* o
gadpresmiuiildannaeaanan fe Aeaaawily ‘au
wilareuuvinduaniaad aHNIAOL UBINNITTLY
QRANAUN'S  Aansanszduliiinnstiainnzsaanadlia
W EATULausalusu g vasuiiihuidede



2 VIUR ”;JW’7“1 2555,35!1-14

801 (soft tissue)'® warvFouilutiagauds (hard
tissue)'” ApWLAINHAINETINTNR wazHnNTHaY ANe
Thee widel saealATaAiuABAATLAY AD INAAINN
wiahge wazdee atedy lATNANTUARAATLALILY
a ar 3 v 1 1= a ar v
HaRAUINIeNITAN ulugasinasdiudgenunanle
Wiz NAumslEnuInIusaenisinydizedenaang
(cross linking) luianaresnaasian'® UiiTeaeantna
1 wnsavinlavanada i TdmnuFau (dehydrothermal)
li5 " oanslalowan'? vield 19ial 1y ngansaslan
(glutaraldehyde)?° uazweidanlan (formaldehyde)?'
19adl evriledl  latlenizediedangmnsailans
AT URHABLTAR T4 SHALTLAANITALUDILTARLAY
NMIMNELeILAUNAT822 Taqiiuiinngld 1sisznataes
1-180a-3-(3-laNaarilulnsia)-asiulalelus
(1-ethyl-3-(3-dimethyl aminopropyl) carbodiimide, EDC)
uar "ndulansanddndilum (N-hydroxysuccinimide,
NHS) sy aslulgizendensans Gawudn amnem
A8l ATIA T UARARNAUN AN AIAILAL LML U E RS
23
VIR

AT UARAA AU UNARA U N19NNTAN AU
Innnanannidudananuitaunazianiaenedn?? waAny
Nnsldileiaanndalinnu” saseanainnaznIng L
LAZANAVNLAANITH AT ALALLNTINTLANHURILTAITIN
(Mad cow disease) 192° ANTNARIATIAEUADAATLAL
Tuilaqiiudenenenldaaaaiauain s 133nTinaunn
NAUNUABARINAUAINIT LTU ABARLAUAINULY N7

o 26 & = [ & v 27 &, ¥
MNUanza28 wazleutnna i tenn?’ Wlumw uanain

¥ o | = o = x> s v o

nsldlAraAsusngaedunantinlinuimaawnan £98n1s
winustalasamfusaaluianafineaiunig @ yoynis
NUIEMINATas Wiy InsnuWninasaiiamng o (growth
factors) i® 1991 TNITDFNAAVIBNTLEULTARNTEAN LN

= a o N & o ' o ' A
PADUNNIEILNALNALARENTY AIBEN9R 17AINANT
Heuld laun lansendezwilng (hydroxyapatite)

lansandesnilng 1l nseluviidisiesAlszney
uan Ae uastdoNuszwe in 8 nArlase §19 Ao
Ca,,(PO,),(OH), wulalu wuilsznavaeanszanuaz
Wulunywe Faoanse WTANAAMNAR HARIA AL
auilsznevaesnsean uardnisAnswudnlansend
armlndiianuinsuldanuiedewas ansamiiani

o ~ Q(
AU WWanunlng uasmne 3

MaasasoAulalaa2® Reiinmsiilaasandazwnlnaun
ramlulasenéi wiunstenuaunszgn?’ wilansan
Fozwilndlasdiannulee suaglivmnsfiasiunegGn
Hulasamdmaes aadouanldsaniuaeaaianly
nsuanflulasamauasuTas®® dnnsAnmnfisnea
Aenanaddaseaiuiiiinannis dlansandeswilng
AUADAALAL Wudﬁt*ﬁwv‘h’l,mmqgﬁﬁumgﬂéwiﬁ?}
AU UABNNTATANELAZNNTERY angAdelaulmiAaaa)
A 1aandnlasemiuiiiinasanawiu utlszney
disathadien® Snviafian aiRwieailiTueadon
WaNWU (calcification) Amanane28

AINN1TANE1U8Y Hutmacher®? wu413gnns
ﬂizawﬁmqgﬂﬁuﬁymmzﬁ(ﬁumﬁ% WATLAAZATH
ANLANANIAuaanlil ﬁg\‘ifﬁuﬁmﬁmngﬂéﬁwm
Thsapndiu soutatladsAunulunisuan °w§umﬁugﬂ
mmimagﬁﬁuﬂmmL@uﬁuﬁﬂmﬁugﬂﬁaﬁ%maﬁﬂﬁ
uwrialaeudude (Freeze drying) inazfludgaivinlaing
Nunsasziiingavhazateenlll@i? Faisnnstay
ﬁﬁlmﬁmmmmgw;uﬁumﬂﬁiwﬁuﬁuﬁuqmugﬁm%ﬂu
ngded4

antleymiAeaiunisuninszanavadlsndatih ns
TEinpAufinnainuids nsaafluniadanidaeads
dsznauny naiiy ”Mmmgﬁ@ﬁLﬁymﬁuuwéumﬂu
Urzndlng Raliieg uazsenldune nuddailad
Tagudse 9Alunns AnABasAUAINTY N uAzANE
ﬁnwmmmgwqu‘lmqﬁﬁﬁuﬁﬂ?zaﬁﬁmmfa@mmuﬁ nn
T wlansandeswilng lngldanududurainasaiian
warguanFlunsutudsfiuansaiulumsiugi At

o aa
9 QLL@3Qﬁﬂ'\?
M5 NAABAANAUAINULN NT
poaaauildlunisinmil tafanainfamis n
189 N3 dnedsnisaranelunsaiin weulssd uazan
ALNAUARARILAUAIELINGSR (salt precipitation) Ex
AALUAYIANIEU8Y Rousseau Waz Gagnieu®® lmeilu
Suusniinfiamls RaErateNIb] “ENARILUNAY 4 BIFN
mads 3 Ase aantusmlugugn g i liudlunse
lalasnaein Aosdadu 0.015 Tuand fin winddu

(pepsin) lutFanou 20 Hadnfusevutinaesutia ns



4 | Phuaknapho S, et al

1 i flunan 48 Galag ﬁqmuqﬁ 4 BIALTALTY

el Funnsreansan weulniludesndt 50 wines
el 3 aanuih aun wnsuaeldifugag
LA DAVREIANAZN O (Sigma 6K15, Germany) Al
mmeﬁmuﬂquﬂfnmq 10,000 x g fwaan 45 w1l
1 umrnaudalsrnaudamasniediell tiany ‘au
wianAnaznaullsaaaaaussnaalaAsNAanlsn
Tildaondndu avisrasndedy 0.6 Tuand dild
WAENANAZNaUENAN Uz MuRznauds ‘ulug)
152NBUAEABARNAL YINNITAZANEAZNDUADAAILAU
lunIALATANAENaUAItINAaT) 2 AsuielildAeaaaL
i vonm antwhmsmaanaeildanpznauneaaiiay
aanavn laezlad  (dialysis) 209 170TaEARAAILAU
lunsauedinanududy 0. luanf neldiielneslad

#ifAaw mwaﬁﬁmmﬁudmmﬂwL@q@ﬁﬁifmﬁn
12,000-14,000 A1AAY (Spectra/Por® dialysis membrane,
MW cut off 12,000-14,000, Spectrum Medical, USA)
ﬁgmugﬁ 4 aAEalme  LWaan 4 U 13arand
ﬂmmmuﬁﬂﬁmmﬂLn?mﬂmﬁ@ugﬂﬁﬂﬂ@mﬁq@ﬂmﬁq
(lyophilization Flexi-Dry MP, Sigma, USA) Liluaan
24 Gl

nsiasaNiAsIAIsUARaanAUN Nlansand
aswlng

vnmeaaauiitnuniseuwiadenuddllazanely
nALeTAn AMENdY 0.5 Tuans TilaAnsdudues
ARAALAL 1.5, 2 LAY 2.5 NTNABLTNIATNTA 100 HARAMT
U N3AYANIABANILAUIG 3 mmﬁmiuﬁgmugﬁ 4 B9FN
e Al 198rafEAeaflatLuiudy U IR
lansandaznnlng (Sigma-Aldrich, USA) Tuamnsn 'au
lamsandezwilng : 19azansaeaanay iy 110
(ﬁﬂmﬁnﬁi@ﬂ?mm) AULAENAN 11 19aTAaLARAAILAU
0 dlansandernilng wl wuuANWwan Rnauianing
30 NAALNAT 8719 30 NAAINAT WAY 4 5 NARLNAT AN
vl g llugude Tnewdady 2 NaN NN
il sazanon wudsinlasanguuuniediedn s aow
mildutudsguundl -20 esmisads Huaan 30
uii audaefiguunil -so esmiaalds 8n 30w
ﬂ@:mﬁ 2 ildududalnsanguuniatatnerania foe

CU Dent J. 2012;35:1-14

NIUTNGINYH - 80 BarLaEe Ui ilwaan 1 alus
WAUNLUUANANY adldevuwiadenuds flunman 24
dalue  arlafulasamduraaaiaun Nlansand

cala o v ¥
fﬂ%W’TDLVl[?WlN@ﬂHm?Jﬂ@WHW@QUW

nsvhiljasendanaarelasemsunaaaiau
u wlansandazwalnsg
ﬂiﬁiﬂuﬂﬁﬁ?mL%mmm@@mL@u‘lumiﬁﬂmﬁ
W 198 NUBd 33 HAALNANT 1-1aWa-3-(3-baluiia-
azilulngig)-pflulalelus AU 6 Nadlaans euls
pranddndnlum (Sigma-Aldrich, USA) lu 17azans
iesfidszneusan 50 Aadluans 109 2-nelnlalu
Anudalwiinia®a (2-morpholinoethane sulphonic
acid) UATLANIUBA 3RHAY 4023 ﬂ@ﬁ?mﬁ@mfmﬁﬁ
Tnaudlaremiunoaaanii ey Nadenaang
meld oy ymaiguafiviesiiuegn 2 dala
antusaEetinausuauann dldeuuadanud

= &
ANATY

= o = I-L
nisAnw1adAilsznavlaasandazwirlnsly
Tasemsiunaaanaua ulaasandaswilns

ilarardunuanIuluLAaENANLARTIRLAUAY
a 'S a 6 Y aa
Apsrzvilansandaznilnealulasameau  1nads
AATIEWNNTALNUUT LBNGAIELATRIL SN DTS ANLNWED
nfmas (X-ray diffractometer Bruker AXS Model

D8 Discover, Germany)

N1SANHIANHUSTNTUUDIIATIAIEUADARN AN

u L)

o I'd
u wlaasandazwalns
° = o v a ¥
MNNTANENANEUEIAT T19ALAZLBATDILATIAN
SUABRANAUT “LATIEILHAUNABIaNTTAUBLIANATEL
7imA '@9N77A (scanning electron microscope JEOL,
Japan) lne widenlasamduidsshndiuluudazngs
NANAT 1 TU FAAFUMUATIINALBlATIANEUN “WATIET
lrRuaL W uAUENaNs 5 FaaLNAT MW 3 HaaLues
AINUULFTUNAIDLNS MWMFUNTANHIAENADIAANTIAL
a @ o v v A a a .. . .
ALANATAU Tmﬂwﬂmmm'ﬁmnﬂm (critical point drying)
naunazinldinRnuuLEduneLuaas (specimen stub)
LAZIARBLINIAIaE9AIEaUNIANEA (gold particles) AN



2 VuR @W’W 2555;35!1-14

ﬁnwmxﬁyuﬂmmxmquumm‘imqﬁyﬁﬁuﬂmmmurﬁfm
néewqanssatdianasauailn ‘aanen 15 Alaload 7
ANAIUENE 100 W1 TUANAINARETEUURARA (Semafor®
5.0 digital imaging system JEOL, Japan)
°m§umﬁtmn:ﬁﬁummmmgwqu (pore size) 184
Tassmniuposanauiiiuneu fa dlassmiuiildan
WHUANANAY Anueusazngn  salidauia wenw
AUEINANY 5 HAALNAT 9 3 HAAWMAT AU 5 Fu 7
FuMRaNanILazaNTa 4 Tadlasapnuri LAY
Aaene uIunnARluLEuLNIRaan T AU (paraffin
section) AntuLuL9IwIe 5 lulasiwns daufos”
gunfienladu (haematoxylin) 3 lasanuan 5 nw
Infufiansgnguadansmduiaandasaansamiszuy
|41 9279 (BH-2, Olympus optical, Japan) fifnasent
10 Wi Tuiinnnsstalilsunsutnann Motic Advance
Image 3.2 (Motic China Group, China) 1A91NAT8Y
gwquﬁqmﬂ?mﬁaﬁmﬁyuﬁ% 7% (irregular) lagdpuun
pasiufivasgnunnaeditl “udensaudaian Tnynasd
Usnglunn JinrunaresgnguiiesAuReauarinunng
UFuAMuusiuelunITIngngy A2aNsIANNLaIIUIA
fufigngu 2 A% dhAedelinma auaLLANsg

1.5% Col /Slow

2 L {111}

2.0% Col / Slow

o ~ Q(
AU WWanunlng uasmne 5

ga3A et ladld DANA aUUWSTn W (paired t-test)
NezAudy Aty 0.05 ARlTuAIIWIATBINUNNT

Fudnailunadlulanums dianlaumAeasued

'
=

ﬁumgwqu AATILIANUANAIITBIANAAEANTATS
ﬁgﬁﬂ"ul,l,m:nzgfuﬁﬂmﬁaﬂ DAUBAUNITNNATN  (non-
parametric) 11aA7 Aadas  (Kruskal-Wallis) nsifFew
Wigunians Taluine auuay (multiple comparisons,
all pairwise comparison : Conover Inman) Fisvsutiy
Ay 0.05 faldsunsu  wen lasan Wad dulaa
1NBTIU 2.7.2 (StatsDirect for Windows version

2.7.2)

NANISANEN

M3 NAADAANAUAINULN Nesnedbmeazantlunag
wazanaznaugasinaelunisdinmi wudimds N7 A
AU 100 N3N Awen NaldAeaaauTiaLLTLien
widlilszanm 0.9 NN uaziiletiAesaLALAINA1IHN
0 unvlansandaznilnduas “uaeiiulasamy
neldpanudndurainaaatanlunsn Saeas 1.5, 2 Lay
2.5 N5 wazE UM TeUIEeNuiell nazAeiu 2 ey

| %/ ar ld‘ o J ! a o |
wudnlAsam Ui “AszuynnaNaansusdugng

2.5% Col / Slow

i
112 13 1i4

I | ANERNEARE

1.5% Col / Fast

2.0% Col / Fast

2.5% Col / Fast

i o ¥ o a al o =
sU# 1 anmuzvmamoninaasiasamiuaasaaul lansandermilnan sassiluainaeaaauANdNdy

Farar 1.5, 2.0 uay 2.5 latldgnmgRutudenatatnadi 9 (slow) uazguu)iuguiwnasatneania (fast)

Fig. 1 Physical characteristic of collagen mixed with hydroxyapatite scaffold fabricated from 1.5%, 2.0% and

2.5% collagen under slow and fast freezing conditions.
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Fig. 3 Scanning electron micrograph of collagen mixed with hydroxyapaptite demonstrates the hydroxyapatite

crystals attaching at the wall of the pores. (arrows)
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Fig. 4 Scanning electron micrographs of collagen mixed with hydroxyapaptite scaffold demonstrate the pores of

the scaffold fabricated under different collagen concentrations and different freeze drying conditions.
(A) Scaffold fabricated from 1.5% collagen under slow freezing condition.

(a) Scaffold fabricated from 1.5% collagen under fast freezing condition.

(B) Scaffold fabricated from 2.0% collagen under slow freezing condition.

(b) Scaffold fabricated from 2.0% collagen under fast freezing condition.

(C) Scaffold fabricated from 2.5% collagen under slow freezing condition.

(c) Scaffold fabricated from 2.5% collagen under fast freezing condition.
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Table 1 Median of pore area of the scaffold fabricated under different collagen concentrations and different

freezing conditions.

Collagen Pore area (um2) under Pore area (um2) under
concentration slow freezing condition fast freezing condition
Median (1.Q) Mean Median (1.Q) Mean
(Max-Min) Max-Min
1.5% collagen 8,404 (10,895-7,152) 9,384 5,136 (6,173-3,181) 4,919
(17,467-5,642) (11,421-2,045)
2.0% collagen 8,088 (9,837-6,943) 8,347 4,298 (6,135-3,343) 4,878
(11,078-6,126) (7,604-2,430)
2.5% collagen 8,553 (10,588-7,376) 9,666 5,156 (6,759-4,465) 5,487

(22,118-6,901) (7,906-3,673)
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Abstracts

Objective To fabricate and characterize collagen scaffolds from porcine skin collagen mixed with

hydroxyapatite for using as scaffolds in guided bone regeneration.

Materials and methods The collagen used in this study was extracted from porcine skin by dissolving
in acid-enzyme mixture and salt precipitation. Three different concentrations (1.5% 2% and 2.5%
by weight) of the extracted collagen solutions were mixed with hydroxyapatite at the ratio of
hydroxyapatite : collagen = 1:10 (weight/volume). The collagen-hydroxyapatite mixtures were
fabricated to sponge-like scaffolds by 24-hour freeze drying method under 2 conditions, slow freezing
and fast freezing. The fabricated scaffolds were then cross-linked to increase their stability.
Ultrastructural characteristics of the scaffolds prepared by different conditions were studied using
scanning electron microscopy. Determination of the scaffold pore sizes was performed under the light

microscope and the data were statistically analyzed.

Results All collagen/hydroxyapatite scaffolds fabricated in this study were sponge-like, soft,
white, odorless and easily dissolved in water. Cross-linking of these scaffolds helped increasing their
stability. These scaffolds were porous under scanning electron microscopic observation. The walls of
the pores were made up of interconnecting sheaths of tightly packed collagen fibers with hydroxyapatite
crystals decorated at the surface. The pore sizes of scaffolds prepared from different collagen
concentrations were not statistically different (p > 0.05) while the pore sizes of the scaffolds prepared
under different freezing conditions were statistically different (p < 0.05). The scaffolds prepared under

slow freezing condition had larger pore sizes than those prepared under fast freezing condition.

Conclusion Porcine skin collagen mixed with hydroxyapatite can be fabricated to porous scaffold by
freeze drying and cross-linking techniques. The morphological characteristics and the pore sizes of

scaffolds were related to the rate of freezing condition but not to collagen concentration.
(CU Dent J. 2012;35:1-14)

Key words: hydroxyapatite, porcine skin collagen; scaffold; tissue engineering




