
 

 

73

 
 

 
 /

 
2

5
 

 
9

0
 

     SiO2-CaO-SrO   -  

      

 
1

  
2

  
2

  
3

  

1
         

2
       

3
          

Shahrabi_s@merc.ac.ir  

:                              

          .                       

                                

  .                              SiO2-CaO-SrO 

       .        -     .          

                              )SBF (

     .  XRD  FTIR    SEM                       

SBF     .                        SBF    

                                    

      ICP      .               

                         

MTT                             

SEM     .      XRD                    .   

                                   

                                  SBF    

   .   FTIR                            

                                    

   . SEM                            

                    100     .      MTT    

            . SEM     

                                 

           .              SiO2-CaO-MgO 

       -                    

               .  

 :    -     .  

1-   

                                   

           ]1 .[         

                          ]2 .[    

           :        - .             -     

    1990                           ]34 .[     

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               1 / 8

http://jicers.ir/article-1-390-fa.html


 

 

74

 
 

 
 /

 
2

5
 

 
9

0
 

                                         

                          .           

    -                                    

                ]5 .[                      

          ]67 .[                        

          ]89 .[                    

]1011 .[                                  

        ]12 .[                       

-           .  

2-     

-       

     70SiO2-25CaO-5SrO       (Merck 800658)   

  (Merck 102123)     (MERCK 107871)      

1  (Merck 101518)      .              

     .                     .                 

            72     °C70  48      °C120      

   .                                 

 (STA)     PL.STA 1640    °C/min10   .       

                  4       °C700    .        

                   140        .               

       80-10=2     Philips PW3710    .  

 -     )   in vitro(  

                        )SBF (   .  SBF 

                    ]13 [             

    1                  )     10    2       (    

       20         .      cc50    SBF            

  1  3  7  14  21    31           °C37      ..            

                              .    

             40-20=2       Philips 

PW3710                  Perkin 

Elmer Spectrum 400     .       SBF      

           ICP    ARL 3410     

 .                                     

  Stero Scan S360 Cambridge    .  

-        

                                  

DMEM   15 %              100 %        95 %     5 % 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               2 / 8

http://jicers.ir/article-1-390-fa.html


 

 

75

 
 

 
 /

 
2

5
 

 
9

0
 

                 .            MTT     .     

               70 %                         

       10
4

 /    .  -    24      

       3                             30          

             .     -       °C37       100 % 

  95 %-5 %            1  7   14         .       

          .MTT                         

  .                              

    Bio-Tex        570                         

                                  .  

               7                     

    .              ]14.[  

 1-        SBF ]13[  

(g)       

7.996  NaCl  6404 

0.350  NaHCO3  6323  

0.224  KCl  4935  

0.228  K2HPO4.3H2O  5101  

0.305  MgCl2.6H2O  5833  

40 ml  1M-HCl  314  

0.278  CaCl2  2389 

0.071  Na2SO4   

6.057  (CH2OH)3CNH2  8382 

3-     

     STA       1       .                  

DTA        °C400      °C650                     TG    .

                          .                

    °C1000-900     DTA                       

]14 [     .             °C700            

           .                                

               .  

  
 1-      (STA)      

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               3 / 8

http://jicers.ir/article-1-390-fa.html


 

 

76

 
 

 
 /

 
2

5
 

 
9

0
 

    2        ) XRD (                      .    

    a                         2   °10    °80     

 .                            .  b    

               2   °20    °40            

    SBF                      .              

              SBF                             

   .                     SBF          

    .                                  

     °32     .                           

       :     °32                            

         ) 211 (                               

 °26                 ) 002 (     .           

                                °26  °32             

                 SBF .  

 a-1  

 b-1  

 2-     a (     b (          

          SBF  

                    3      .        

                          SBF         .    

                   cm
-1470-460           Si-O-Si    

.                                        

  cm
-11070     .                       Si-O-Si    . 

                       cm
-11070       .     

             P-O            Si-O-Si 

    .                                   

cm
-13450       O-H   .                        

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               4 / 8

http://jicers.ir/article-1-390-fa.html


 

 

77

 
 

 
 /

 
2

5
 

 
9

0
 

cm
-11482                 C-O            .        

                          .             

   SBF              C-O        cm
-1870    1422        

                .  

  
 3-             SBF  

     ICP        4       .               

         SBF                               .

                 -            SBF    

]13 [             :            -          

                                        

                                .

          .  

  
 4-         SBF  

                         SBF              .

             24          .                 

                       .            

           .                            

      SBF                        .          

         .               

  .                       .            

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               5 / 8

http://jicers.ir/article-1-390-fa.html


 

 

78

 
 

 
 /

 
2

5
 

 
9

0
 

             .              

    .                           .    

      14                   .                    

                                   

  .              .  

                                

              EDAX             5       .  

a-5                           C-5    e-5    

     31             .    b-5  d-5 

      EDAX               31           SBF   .   

a-5                                .    21     

SEM                          .            

  EDAX         .                Si       

               .       31             SBF    

EDAX                            

     .                                 

  .           100  .  

1-a 1-b 

1-c

 5- 5- (a      

20000   5-b ( EDAX     

    5-c (     

 5000      31    5-d (

      20000   

5-e ( EDAX     31    

1-d 

  
1-e  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               6 / 8

http://jicers.ir/article-1-390-fa.html


 

 

79

 
 

 
 /

 
2

5
 

 
9

0
 

    6                               1  7   14      .

                                            

        10
3

5/82            .               

   )     (  )  (    .  

  
 6-         SBF  

  7   SEM                       7             .       

                 .                       

                      .               

                                     

               .  

  
 7-       3000          7   

4-    

     SiO2-CaO-SrO          -                     

                      .                   

                                    

                   100     .                  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                               7 / 8

http://jicers.ir/article-1-390-fa.html


 

 

80

 
 

 
 /

 
2

5
 

 
9

0
 

                         .              

               )             (       

            .  

  

1. Hench LL, Splinter, RJ, Allen WC, Greenlee TK. “Bonding mechanisms at the interface of 
ceramic prosthetic materials.” J. Biomed. Mater. Res. Symp.1998; 2 (Part I): 117–141. 

2. Marta Giulia Cerruti, “Characterization of bioactive glasses.Effect of the immersion in 
solutions that simulate body fluids.” Ph.D. dissertation, university of Turin, 2004. 

3. Li R. “Sol-gel processing of bioactive glass powders.” Ph.D. dissertation, University of 
Florida, 1991. 

4. Li R, Clark AE, Hench LL. “An investigation ofbioacti ve glass powders by sol–gel 
processing.” J Appl Biomater 1991;2:231–9. 

5. Hench LL. Biomaterials: a forecast for the future. Biomaterials 1998; 19: 1419-1423. J. 
Radioanal. Nucl. Chem. 262 (2) (2004) 479. 

6. Oonishi H, Kutrshitani S, Yasukawa E, Iwaki H, Hench LL, Wilson J, Tsuji E, Sugihara T. 

“Particulate bioglass and hydroxyapatite as a bone graft substitute.” J Clin Orthop Related 

Res. 1997; 334: 316-325. 
7. Wheeler DL, Stokes KE. In vivo evaluation of sol-gel Bioglass®. Part I: histological findings. 

Trans 23rd Annual Meeting of the Soc Biomater, New Orleans, LA, 1997. 
8. E. Canalis, M. Hott, P. Deloffre, Y. Tsouderos, P.J. Marie, “The divalent strontium salt 

S12911 enhances bone cell replication and bone formation in vitro.” J. Bone 18(1996)517. 
9. J. Buehler, P. Chappuis, J. L. Saffar, Y. Tsouderos, A. Vignery, “Strontium ranelate inhibits 

bone resorption while maintaining bone formation in alveolar bone in monkeys.” Bone 
29(2001)176. 

10. M. Hott, P. Deloffre, Y. Tsouderos, P.J. Marie, “S12911-2 reduces bone loss induced by 
short-term immobilization in rats.” Bone 33(2003)112. 

11. P. J. Meunier, C. Roux, E. Seeman, S. Ortolani, J. E. Badurski, T. D. Spector, J. Cannata, 
A. Balogh, E. M. Lemmel, S. Pors-Nielsen, R. Rizzoli, H. K. Genant, J. Y. Reginster, “The 
effects of strontium ranelate on the risk of vertebral fracture in women with postmenopausal 
osteoporosis.” N. Engl. J. Med. 350(2004) 350. 

12. E. Seeman, J. P. Devogelaer, R. Lorenc, T. Spector, K. Brixen, A. Balogh, G. Stucki, J. Y. 
Reginster, “Strontium ranelate reduces the risk of vertebral fractures in patients with 
osteopenia.” J. Bone Miner. Res. 23(2008)433. 

13. T. kokubo, H. Kshitani, S.Sakka and T. Yamanuro, “Solution able to reproduce in vivo 
surface- structure changes in bioactive glass-ceramic A-W”, J. Biomed. Mater. Res, 24, 
721-734 (1990). 

14. H. M. Elgendy, M. E. Norman, A. R. Keaton, C. T. Laurencin, “Osteo-like cell (MC3T3-E1) 
proliferation on biorodible polymers: an approach towards the development of a bone-
bioerodible polymer composite material. J. Biomaterials. 14(1993)263. 

15. S. Hesaraki, M. Golami, S. Vazehrad, S. Shahrabi,” The effect of Sr concentration on 
bioactivity and biocompatibility of sol-gel derived glasses based on CaO-SrO-SiO2-P2O5 
quaternary system”, J. Material Science and Engineering C, 30 (2010) 383–390. 
 

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
30

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://jicers.ir/article-1-390-fa.html
http://www.tcpdf.org

