L~ U”,&v’ 9

R H cole (gaollad

& VAN Olewslb P (g0 les A (60,95

19 4 ¥ 5/ JIed G ) it S o> (b 3> L8y (i y

ol gt (9 >

A ey . ) . . #Yq.. Y . 3
Jboa sonti Lo a0 ¢ (b Lo jumes & Uy (5,81 5 ¢ (2 pew (S 00

Ql)i‘ Lo g p—l-c oKy « o XS Y ‘Ol)i‘ Lo g ch oKl sdj)}u}'ﬂ 9 )19«: (e LS '

* beftekhari@iust.ac.ir

XN ES

calléo ole b/

o Gl Elol ] (S 5 9 JESG 0 S90Sk g0 (ke SIS 4 Gl o |y S Cun o
5 it ol 02l s loyogy logac lojas 4isS ) Jld Cengj s il o e )7 slopet
Al yI0y93 s cuwslio G0 5 C bl 1 g 0 Dlgo ol il po Dl g prelS ol (clodii b
cswlio (slojak oo 4y Jlo Cugjolpo (55l (lopad sl o (Sip ) S Sl il
25 4 oy g dwol Siigpellen iyl ites o 55Y ] o laslS pzmen

1 SiOz - Ca0 -P20s5 ppiww dul yo (S8 Conyj diiinis jl o0laza] b 10,5 oM yimng s 0l yo
B0 5 e ) 5 4 et S 4 canlio Co jorolS il Y (pank Jpbro 5 S-S b
5 I s 0 O e

55 e 3055 1 (565955 )3 bl L Y ol e 450D L Lo tlej] ol el
iy o L 295 ] (ol i U5y o il S8 e lej] pU5i0 4y oy g0 )55 0
P & 0L 55 Cyjpols ] Slise g WAX ) PAS lyy 45V pe Llisto diyjoSus
el YA g S gl o) 4570b Gl Gloj Lo gy 0 (il ded plxo 10 (59 dbpe
oitd i s SEM, XRD, FTIR (clsypoil ol Jloyps s gl sline FWE% i sy l5i
ol SBF Jabeo 13 ()94bsé gy IV jl dny ol JSi )3 e sl Ul

WAY oo Vil o
WAA 5 ¥ bl

05ly 4l

2ol o L8 Cunyj diitnis

Sy igeolS 9 e gy G0y 55

Cil] S gpam Y S aw 55 5 a3 0 ¢y (aw
5 L;Jl.«w_w)_la))] onJ&wwu 5B 0gd oo JuSiis

doddo —)

Jlail Jgtume g conl gzl (Sane B L and ()l Lo by g e bl sy Uy Jlb cunj loaied

u"b—“g;*\%%-%ﬁ“\—*ﬁ“?él%rw‘%@g S 9y sl ploj )35 L > i v g0 Jome p3 (38,5

\A



Ol (0 350l Glgie @y V5 Jlad G adind 61 jrod 5L yo U8, w0

99,5 Jobw Cplae g Jolo (Shie S0
#L Gyl ole 5 Y el e
DY],l55 e
3y Slwg 5 (B2 e 53 0 b ol sl
(Flwg do > b ol adlas 1> 85,5 o )3 (o)
Jsie {G") Bl by Jgdo (G') 085 oy oo
M adllas )50 (N*) blise (69)31,5 5 (G7) Lalie
Olis 295 5l SVl g )3y s rad (pl 55 (0
9 295 Dyly 4Sged Ao (pwgiew (AT (plpl imd oo
oobl g bliee Jodo e § 39800 (5 pSo3l1 (35S
[V ]3,5 o drsle 5 il

stress: =0 sin(t®+3) [V¥]

Strain: e=g, sin(t®)

Lulg) ol 5 &5
slagly 850
o=2nf
Slog i) 5 8
olej it
OS5 IS o S SBI D
9 595wy Mol dlga plin (65l ) StV g dlga
B 55U olge cpl jo s o lis 265 5l SV MelS
¥ bgdise oa> (i) 5
SySojlul ]y odle y3 0 035 (651 (E) 035 Jooe
Y g 5 e 03le StaoV] Camnid G yna 5 135 oo
Sl g ame oLt ]y Lo S Mae o il (o551 (E")
s {G) Seolis slo Syt e obe Sy Cun

S re S opl el ol balyl s (55,84 S

3l [V ]00, 5 o slzu) 8l o il ools p
03,5 s 38 ) ()l drg JSdee loy pun
Ol e plis 353 5l 2l 4 Sl 5 TS
2 a5 eud g ddnid oS 5l Wleads LSS g jauelS
S5 P g ) (Fshas 5 (b layedd €l )
oS due) > ()l Slidiog oy I8 4 Al b
(olawsnls s le L poudy €lgil Ly Jlsad Conyj i
olgs 4 05Y5 5 3 T maes sl Siiglon
[V—Y]u_wl 0 ral_>u| )JJ._: &P dle)Myé l: pw.u)l.)
5 JLsd s didind oS 5 &S ol 00l )l ligass
FS0d i ) [A]33, 5 e ] dgup sl g amd o
Olwsnls 4 Jlad Cunj i 139381 &S Cawl 0 090
A (09380 [A]30,5 o Gyl )3 pyg7 yidlS Cumw
ool o 0gMe Y5 g lwgnls an Jlsd Cuj
Cale 3 9398 B9 n Jlail o LaljBl
098 L V190, S oe sk i (St 4 i
3985 g (=15 Sy (SIS Canyld o b g j i
&5 IV ol o il Canyls S B 4 ol
— oY e ) Sl G il Glyd cslesS
S Jodo g (g )lisd plSoxinl dgups el lwguls
cel a8 Cowload LSS (g p (S9502 9 g

1¥9A Qb‘m..gl.':' Y Gb)lu';'a A 209> r‘



Syl por (owitigo 9 ple

8 il oS (pUlyi 0083 Jodo (IS 5ok

gyo9e ol daigp )3 s oo LS 1) ST L)

r ol badyo S ol y S lee 4 rdins 5k &

Ol 38l i 0a s logl Si S da ) jai>

7 P Al ogMe 4y b o LialjEl 35 035 Joae

oS )y iy el S S 4y 4l

g2 28155 a8 55 ail iy o Sl S

G' > gy iol38l ¥°C au 0l Les iols8l 51 5

o J5 5Ll clod amd o L 4 sl o sl

DY JSKS) cul YYOC Koo

oo L (5 (a8 Jf pislSe copinen

bl i 5 el a8 and o i ol el ous

s Jolis g o (520,80 L sl Joonal 55

ol dl> yo

Bl b 25l Y SleeS S5
Sy sl

O Aol ials g )l ()b diily ials Y
o35 (J5 4 o ) JU) 2 5 5 n Sy
)l

(Y3 JLasl o 1 poml (ales 4 (35 3w Y
Lo oo JSuiS Sigyhn slasl buwg o )le
Cled 3 9 4j e S g 008 S yelle oS
LVl o 0dg Sis

V5555 oo onlito Al5 ol 51 (Sled Yy 3

Gy ddpd Camjopels Sl 1 (Slod ¥ g 0

D955z oanlie Y3/l

" 1WA Olawli ¥ oo lods A (529

DY Jows]l SeuoVeSus g dlge
Oy
Storage Modulus: E'=— coso
€9

o
Loss Modulus: E"=—2 sin$
€

B
Phase Angle: 6 = arctang

E*=E'HE"
G*=G+G"

n*=n-in"
rl':G"/(D
n"=G'® Y]

4y oy dy B Joso Cond St VlgSiyg dlga
P holes alpe Glise & gde oy tand lyis
slad ) Ulg o pioed tand S o asuie dge
sbadsie e (8) 6 gl polae b3 lgis 4 5)by

IV Do pacs M g 0,5

Tensile: tand =—+
E

"

Shear: tand =—
G

3 i ale 55 tand b esle Sy Jlte lsis 4
Jgie 5| i el O] Jode 5% B3 o s 365
)95‘“‘-’9 £ > | L;j)ﬂ Wl o A C)i] 9 ) o)ﬁ_&:)
lye (S odiiS (e Jole plgis 4 dalisee oo

¥ Jew! e

! damping



Ol (2 3%ls Glgie ay V5] Jlad Conn § dulond (S paod (SU yo 4, oy

6000
Gl
5000 |
4000 +
—_
& 3000 |
iD /
{5 2000 -
1000 + °
.
.. Gll
Ll
ol oo oo
| foet . - : ‘
0 10 20 30 40 50 50 70 80

Temperature (°C)

[10]B-GP/obwslS Jskoo 13 Lo s p2 G 9 G' Sl pmaits =1 JS

Cooling
-
T>T, (gelatin) T <T, (gelatin)
Pulysacchuride solution 1
Mix and heat
+

Ak

85.%455
:;;p;s iy

3
il

Celutin vahutinn

. C b.

Pal; «f '
ot ot e s 2 50 5L S i v et s %

[157]ks Sals b o )Sle L/ Vi 5 JJ 4 Jow Jo35 SSleds -V S

Gelatin Salution

DNV]oeVi/ Jed Cum ) did CojgpolS dugd Silods o guai -1 JSB

ladi b bodd and o CujouelS poai ¥ S (o Jigyid LS YO°C I 5wl sled j Cujawls oyl
L adio S any Jj=dow b9 1 oad 4 Jlab canj k) g 0391 09 FguS S 5 ol 4l e g 02>
5 =Y Jiasie olyen ay yieglh Voo g jagil WY lad Ol >l oalple 5 w300 L3 353 1 (B (05

ol oads o3l Lo s Y3 LIV S eolal di JIFCSPOvIvIYIe

1WA Ol ¥ o pleis A (509 rY



Syl por (owitigo 9 ple

BP-12/Gel

BP-200/Gel

Gel

Ogimw .oV (il / piogibl o« —Jled G diads (puiV/ piogili | P—Jled G dlinds SCL j9aelS glgil -1 JSU

Sl 4B ) o oy G jgaelS : p9d Ogiw diladd 3iz Ddo U ublito O jod $90 H38 5 U3 Jl 32 CujguolS Ul

VPO °C o) o 45 03,8 5 a9V °C slos )3 03 p )5 Jl 3 1pgmw Ogiw 9

(TEP) clSuleugiyg) il |5 (TEOS) i Ll 55
S5y dawwl 5 (Ca(NO3),.4H0) il yiunl 55 <l g gunndS”

V] plonl (L8 S 5 3 (hg) 9 Y50 </
(Sigma Aldrich USA, YL JsSge 1jg b lusnls
(Sigma Aldrich USA, G9382) .Y; 419419)

W odlatwl Guiod cpl )0 oS A ol ey

OB wogy =YY
OS5 7Y Jglore g (BG) Jb cons adind 391 bgloe
A A /Y0 mlo 4 g s L (Gel)
sl 9y9— 9 Ad dgd Vg b (jgrels e
)5 )8

S 5 (P9 o) 235 g pwod S )5 =) Jgo

(579 o) 225 4485 o>

Gel solution BG Ao 05

\ AN BG-Gel

rr 1¥aA OL.A.M&‘,U g Gb)lo.&'b A ©oJ9>

Wil Cajopels a5 ol (Ui iagdy ool (5 e @l
sk b (055 )83l Canss VN Jleb o
B9 3 (5 0950 LB nimen )l Gy b
390V b > gyl LS5 g g3l 5 oo
o=l eslawl e bl Slis a s el ool lis |,

DV e 035 lowsy plgis & b joels

ol P dmped ol Dbk ) adlas Cocal 4 05 L
G005 oY iraded U 9 (i jerels 9 (slo et B
e 5 9 Wl phsF g Ghobe olP 9 4 nd
85 15 hi) 3)90 5yeabogt plin o gl (S350

2 sl -Y

4.5.!3| ¢|9.o -\-Y

Jols Al ang sl adgl dlge A jiw J5— Jw 9,



Ol (0 350l Glgie @y V5 Jlad G adind 61 jrod 5L yo U8, w0

A 5oSuu g HLd) Cowl dgpuiio &S jakailen b o il
oilidl b oS ol xe pn cpl ! G 5 Gl b
035 G mlo Chomw 4 yuod dols Cando ¢ Wil 3
9 ple dn del> I Lo s )Ly 1 0id S )5 09 o0

1.00E+06 1.00E+06
BG-Gel

1 00E+05 1.00E+05

1.00E+04 1.00E+04
=
N T
- o
= [
"EI,OOHOS 1.00E+03 ID *
¢ °d

1.00E+02 1.00E+02

1.00E+01 1.00E+01

1 00E+00 1.00E+00

01 1 100 1000

10
angular frequency (rad/s)
203 9 BW| Jgsw 9 halisee 4 jaSum g -0 JSi

1) ol Jhi S o slysly guils 3
g B b oSy L) ped opd 30,5 Y Jgi>
w2 o oyl wglite

L Oglisto (sag o Caoi b juo> S 033 G205 -V J9a=>
Oylie b8 L o0 g

o9 B BG-Gel

(mm) GAN @5 (V) - G5 Gars (N)
IV AAEY (Y-+0N)
Y 39+) (A£Y N)

lad yhad & Sy L BG-Gel puos o5 0 lis s

y0b A AE YN (gl 69y ot piodha ¥V (295

MC-R301  oSiwd g yod ol oo L8,
xS ol gly il (6,5 o3l Slwgs Lo y3 Rheometer
Lo (e ¥ Jsb b (Sp 2 ped sy G5 Oliee
oKwd Lz_wyg W) 4.00) ,uo..l..a Iy 9 Y alad dl.m)]aﬁ
mechanical testing machine (ZWICK/ ROELL-
b (g pSeilul Yo mm/min ce o L HCR25/400)
b 3 SBF )3 0i5 jsdbosé diges | mgia ljse
5 adaly 5 Ladiges slal (6,50l b calises (sla )l
WS (5 S0l

Wt —Wd o
Wt

%S = 100

Wt (Z) i 50 L 9] Glize S bxt] 5 &8
O3S St ) ey S 559 W g aige sl 0
3l e diged

239l e el S Ul 68 031l ol
3)90 o 9 M5 y9eboge SBE Jgle 3 59, VWV oo &y
(25,5 )5 SEM g XRD,IR sla g5l

oy g mbs Y

Gl Sy Cod) CutS g by uilS B )8, 0 S
4.)9_M)LS_A o lie 4 )5]0)1&@ .MJLSA OL.MJ I) )AA) (X\
A oS g s )Y s Sgds (glangly ilS ) 5l am
o=l @ld s Y 3 09300 (slaoy,uu; (JoSge
u.&> L_:i cdl).’l.u .L..S.wL;a YL’ dl.b.»uwlf)B Pel Lma)*yu)
a9y Calag ) 9 4l (e g B Lo o 01

! Washout
? Simulated Body fluid

1A Olasls P oo lads A (5293 vy



Syl por (owitigo 9 ple

Iy BG-Gel sloyod iy 305 olie A JSi
o3 o GUi 1) yiaglee < IV jlad by (S5 s

SO JIBG-Gel jous s 2230 32055 Olime -A JSCb
9 Jloel ploil jl 32y sioalso < /Y b8 L

BB A Y S pglas g oo sanliie o ghilen
o5 gols pwed Bl oo ¥ g gl oS
y gs=o90 cnl g cusl J3y55 0 YL cndiBe)F @8
RPNES VA W ol bas ) oY LUl 4 e o
395 Lo J6g09,S Lo o 50 1y O 5Y5 ol b))
oday dbonl g gy Jlosl o 53 9 03,5 wgeee
iy g odmid b (g9) Sl (giL8 il

Dedee g Sy
Jobre > (5)9aboge ;51 55 ped gl (e icie
P celo YA 5 colo VY @idd 0 gyl b o SBF

Cawl 0445 03 ulm) q ):9.4»

PO PN Okl P soled A so)93

wlomle g8 (Goua £ S5 (7 JS8) 48 35 JelS
Oglaie slayhad b (S 5l odds 51,55 BG- Gel ypo5

Gp bl s cplas ol lis ol e e lis |

b 55y pteddie /Y &lad Jad & Sy b Ll

4 % &8 & B

Force (N)

-40
-30
0 0.7mm
-10
o o P - 2mm
1] -1 -2 -6 -7 -8

3 4 5
Displacement(mm)

P Oglite S5 ph8 b B jues (5 230 G205 —F JSb
Sroduos /Y 9 piosduo

Fa8 L (S 5l b jed 60y 32)55 Oljee Va9
dgi oo odalio oS jslailen Wi o sdalin e ¥

A5 BayF oS yob 4 9 5]y 4 BG-Gel pos

‘;J)w )'BG-GCIHPLS)J)-:_ SI» U').m -y JS&
95 Jlacl plos 1 352 yiagluo ¥ 3



Ol (0 350l Glgie @y V5 Jlad G adind 61 jrod 5L yo U8, w0

~
(=]

Washout ratio %
N w Py wu [=2]
[=] (=] (=] (=] [=]

=
o

o

BG-Gel

0 10 20

30 40 50 60

time (h)

Ri9alS oS Oloj — (] gimte -1 JSL

YL i 4 ol Sgpam LS 1 0dle yras
CAlu g peoy 53 CaudS &S 0 sl paw j3 CaudsS
sy S’ B85 > el 30 o gt
DAUNAPDL cans Jled G j s sV 055 pdaw &
LUy p ue |y XRD ol wyd FTIR y905] guls
Al |y 59selS s ol ey il LSis
4y bgipe e =500 cm’ 0 o Ll sladigy blei o
S slaog, S AV em™ j3 sl o POS” 09,5
L8 )0 Clawd (slrog, 5 piSls 48 dgd o odnliie

BG-Gel yios g o0 0dalin A pgai 3 &S jglailen
L ey d g ol jl005 5 (VL 035 3L 2y S
b al 8l b yad > (53,500 (e (loj cuddS
Dgas s § Conol AL ol 381 75+ 590 b oS 5ok &
e & (G5 peed (38 0L el 0 (BMe o
P ol 55,5 0,83 3 oYL Sbly jred a5 cul ol

Sy 05 jlid L
I Cunl jod cpl (090 Jled G odimd lis VeSS
OY gy VW ©de 4 SBF Jolows 13 (g)9dbse | an &S
ol sl odd S8 ol a3 ] g0

Calcite @ @
Hydroxy apatite

Intensity (a.u.)

17d after soaking
* @ °

before soaking

10 15 20 25 30

35
2 Theta (degree)

40 45 50 55 60

392 1Y &30 4 SBF sl 3 5 94bse jl 32 9 Jud XRD slagSll - )+ JSi

1WA ol ¥ o leis A (2,93



Syl por (owitigo 9 ple

Transmittance

17d after spaking

400 800 1200 1600 2000 2400 2800 3200 3600 4000
Wavenumber (cm!)

392 1Y &30 4 SBF Jska )3 (5 ,94bs2 jl a2 FTIR (slasSIl -1 ) JSis

A (5y9dbes I amy daoilis A o a0l 1) ol ol 35 Slas 09 o odali o VY jga i ) daS jshilaa
5 S Sy G g Al il padow sy VW Sae ay SBF Jolwe 0 (o0j9selS juad (g)9dbge

ol 4Bl ol3dl hud EDX bl g o jolie pad pdaws (59, » bl g,

23 6094bee jl 32 9 (S9dbse jl B cCaml) U o G Jl i )5 U (0 5900lS jre> EDXA 9 SEM p 9005 -1V JSi
SBF Jgl=xe

oS ol Db o 32) 5 dge el g 03,8 oo JlB Lo 6)‘5‘\"“‘ -
b i o 5l Loy 58y el b (Hswpd )8, .

] bl 5o a5y 9 pdy G5 5 08V Gyl e
Lo p)lS )3 aS cunl oge (Shy med (P9 Cavgd e e " . . .
Gy Adpd C90alS 6l (pl ol g )95 0 lie
G5 by sl (awlio 390 Y5 Jole [ Jled

Ol o cpo 003 ot @ Y5 a8y o ] pldy

o3lasl il caely g dgus oo odlaiwl ol 5l ol wiine

o p3Y orenS) 5 cdie Slga ol oyl 5l oy, S skl

FY  IFAA Okl P sojled A so)93




Ol (0 350l Glgie @y V5 Jlad G adind 61 jrod 5L yo U8, w0

[5]

[6]

(8]

[10]

[11]

M. Sohrabi, S. Hesaraki, A. Kazemzadeh,
"The influence of polymeric component
of bioactive glass-based nanocomposite
paste on its rheological behaviors and in
vitro responses: Hyaluronic acid versus
sodium alginate", Journal of Biomedical
Materials Research Part B: Applied

Biomaterials 102(3) (2014) 561-573.

J. Yang, T. Long, N.-F. He, Y.-P. Guo,
Z.-A. Zhu, Q.-F. Ke, "Fabrication of a

chitosan/bioglass three-dimensional
porous scaffold for bone tissue
engineering applications", Journal of

Materials Chemistry B 2(38) (2014)
6611-6618.

M. Sohrabi, S. Hesaraki, A. Kazemzadeh,
"Injectable Bioactive Glass/ Polysaccharide
Polymers Nanocomposites for Bone
Substitution", Key Engineering Materials

614 (2014) 41-46.

H. 0. X. V. Bui, Y. Le Gal, O.
Merdrignac-Conanec, G. Cathelineau,
"Bioactivity behaviour of biodegradable
material comprising bioactive glass",
Korean Journal of Chemical Engineering

29(2) (2012) 215-220.

M. Peter, N.S. Binulal, S. Soumya, S.V.
Nair, T. Furuike, H. Tamura, R.
Jayakumar, "Nanocomposite scaffolds of
bioactive glass ceramic nanoparticles
disseminated chitosan matrix for tissue
engineering applications", Carbohydrate
Polymers 79(2) (2010) 284-289.

N. B. M. Peter, S. Soumya, S. Nair, T.
Furuike, H. Tamura, R. Jayakumar,
"Nanocomposite scaffolds of bioactive
glass ceramic nanoparticles disseminated
chitosan matrix for tissue engineering
applications", Carbohydrate Polymers
79(2) (2010) 284-28.

A. K. Miri, N. Muja, N. O. Kamranpour,
W.C. Lepry, A.R. Boccaccini, S.A.
Clarke, S.N. Nazhat, "Ectopic bone
formation in rapidly fabricated acellular
injectable dense collagen-Bioglass hybrid
scaffolds via gel aspiration-ejection”,

LSy o S Lo hled o walp |y il g Joho 43

O oo b g d MAMX Ve Pass s oyl o bl

don el 5B Sy 4l pous gy 9 A5 390

gy oanlise |5 SBF sl ) (gy5ebsé js, \V

dl.m‘?l)% 5 odlasiwl d‘)% Obsu‘" 1) w\!)—w 5 pae>

dl)_: ‘_s.a._wLuo Lg‘.),_.v.}alf 9 aly )l)_B oalawl dy90 )L )A.C

O ) b).g)lj d‘).g Lo ..\..»L:u.o 9)35 Couw CABL’ ‘-Q.uo)-’

5 65 (eSS g ol wlinlojl 4 glas] Ll

[1]

2]

[3]

[4]

|

& yo

A. G. C. Julian R. Jones, "Bio-Glasses
An Introduction", A John Wiley & Sons,
Ltd., Publication (2012).

M. Sohrabi, S. Hesaraki, A. Kazemzadeh,
M. Alizadeh, "Development of injectable
biocomposites from hyaluronic acid and
bioactive glass nano-particles obtained
from different sol-gel routes", Materials
Science and Engineering: C 33(7) (2013)

3730-3744.

C. D. F. Moreira, S. M. Carvalho, H. S.
Mansur, M. M. Pereira, "Thermogelling
chitosan—collagen—bioactive glass
nanoparticle  hybrids as  potential
injectable systems for tissue
engineering", Materials Science and

Engineering: C 58 (2016) 1207-1216.

M. Mozafari, F. Moztarzadeh, "Novel
porous gelatin/bioactive glass scaffolds
with controlled pore structure engineered
via compound techniques for bone tissue
engineering", 2011 1Ist Middle East
Conference on Biomedical Engineering,

(2011) 104-107.

1WA Ol ¥ o pleis A (509 YA



Syl por (owitigo 9 ple

1WA Ol Voo leis A (2,93

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Biomaterials 85 (2016) 128-141.

K. Maji, S. Dasgupta, K. Pramanik, A.
Bissoyi, "Preparation and Evaluation of
Gelatin-Chitosan-Nanobioglass 3D
Porous Scaffold for Bone Tissue
Engineering", International Journal of

Biomaterials 14 (2016).

A. C. A. G. Ward, "The Science and
technology of gelatin", Academic Press,

London ; New York, 1977.

Z. H. Stachurski, "Mechanical behavior
of materials", Materials Today 12(3)

(2009) 44.

A. Chenite, M. Buschmann, D. Wang, C.
Chaput, N. Kandani, "Rheological
characterisation of thermogelling
chitosan/glycerol-phosphate  solutions",
Carbohydrate Polymers 46(1) (2001) 39-
47.

C.-S. Wang, N. Virgilio, P. M. Wood-
Adams, M.-C. Heuzey, "A gelation
mechanism for gelatin/polysaccharide
aqueous mixtures", Food Hydrocolloids
79 (2018) 462-472.

F. Z. Chen Wang, Yang Cuil, Huihui
Renl,Yue Xie,Ailing Li, Lijun i,
Xiaozhong Qu, Dong Qiu,Zhenzhong
Yang, "An easy-to-use wound dressing
gelatin-bioactive nanoparticle gel and its
preliminary in vivo study", J Mater Sci:
Mater Med 28(10) (2017).

R. D. A. H. M. Mackovi¢, D. Mohn, W.
J. Stark, E. Spiecker, A. R. Boccaccini,
"Journal of Nanoparticle Research.,
Bioactive glass (type 458S5)
nanoparticles: in vitro reactivity on
nanoscale and biocompatibility", Journal
of Nanoparticle Research 14 (1)(2012).
C. H. B. Kruppke, A. Keroué, J. Thomas,
S.  RoBler, H.-P. Wiesmann, T.
Gemming, H. Worch, T. Hanke, ,
"Calcite and Hydroxyapatite Gelatin
Composites as Bone  Substitution
Material Made by the Double Migration
Technique", Crystal Growth & Design
17(2)(2017)738-745.



