
 

 

53

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

    45S5       

    

           

     

Abolfazl7722@yahoo.com  

:     45S5                           

                                 . 

                                  

                                 

                            

        .                               

(macro porous)                   

 .                                     

                         .        1150 

                                    CO2      

                .               

                        .            8/1 

          60                          

  60             .                 

       .  

 :  45S5     .  

1-   

                                   

                           .          

                                   

                                         ]3-1 .[

                                 

                                        

                                   

                   ]4 .[               

                                   

             1000-50   ]5.[  

                 45S5            Hench         

                            .           

                               

                  ]17-6 .[  

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

54

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

                        )      50     (     

               .          2006       

      45S5                                

        °C1000                    ]18 .[            

     Na2Ca2Si3O9                   

         )SBF (         .  

                                            

         )     (                           

                                   

  .  

                                   

                                         

                            .         

                                        

     .  

                     2002    2004            

                                        ]8   19 .[

                                             

        2        °C196-     .                

            °C10-     .            °C0            

                   .            .  

      97              100       .           

             .  

          2002                             

/                             ]19 .[         

     40        90   .  

                45S5                      

            CO2                   .       CO2   

                                     

            . 

2-    

2-1-        

       45S5      1       .             

)Art 2069 (   )Art6398 ( 4    °C700      

  )Art 657 (   )Art 540 (         Amalgams 

  CH45     °C1350       .                         

                .  

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

55

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

 1-     45S5] 18[  

   SiO2 CaO  Na2O  P2O5  

   45  24/5  24/5  6  

          )Laser Particle Size Analyzer, PSA (    

Fritsh         .  

                  .   

                 5*5*50mm       .                

 Misuri  ODLT 3.32      °C
/min10    .  

2-2-           

   )Merck, 2069(   5/0  2  )  2(           

       .                                

                   CMC            18        .

                                    200 

                 40         .         24 

     . 

 2-        

  1  2  3  4  5  

   8/0  1  2/1  5/1  8/1  

                    °C1150     10            

                  °C500                                

   .          . 

2-3-       

2-3-1-       

                                    XRD 

(Philips PW 3710)   .            

 )Stereoscan S360 cambridge (       EDXA    .   

           .  

2-3-2-     

               BS 1902:Part A: 1966   

     .                         5        .

               24                     

                          .            

       °C70   5         .  

2-3-3-    )(  

      )bioactivity (                

        )SBF (   .                        99    

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

56

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

   .      NaCl  NaHCO3  KH2PO4  CaCl2  MgSO4           

                 .  SBF                       

                    pH              4/7       .

    3             SBF                      

  .  

 3-       SBF       

SO4 HPO4 HCO3 Cl Ca Ma K Na  

5/0  1  2/4  8/147  5/2  5/1  5  142 SBF 

5/0  1  27  103  5/2  5/1  5  142 Plasma 

              1000      SBF                   °C37 

     .       20       SBF                         

                                       

 .  

                    SBF          )SEM (     

  EDXA       .                         SEM    

    .  

3-      

                                         

                                   

         .                                

 ]18 .[  

      x              1         .               

       .  

  
 1-    x    

  2        45S5        .        °C521        )Tg (

      .                               

     .   °C600                  °C100       .     

 °C1100                                     

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

57

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

 .                                        

°C50       .   °C1150                              

   10            .  

  
 2-     45S5        

  3        x               1150           .     

                           .       

       Na2Ca2Si3O9 (JCPDS# 22.1455)    .  

  
 3-   x       )  Na2Ca2Si3O9    

JCPDS# 22.1455  (  

    4                         .       

                                     .

            5/1                      .    

                                     

             .              9/0             

           .                               

    .  

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

58

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

  
 4-        )°C1200 min 5(  

    5                                

         .                              .

                10    60        .             

                  )a (              .              

   .                                    

     .  

    

  
 5-             

a (wt %2/1 b (wt %5/1 c (wt %8/1  

  6                   SBF         .          

                                     ) (   .

                      EDXA             Si 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

59

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

  Ca                             .                

                         .                          

             .  

  
 6-                  

    ) 4000 (    EDXA .  

  7             20          SBF           .   

                           .        

                                                 .  

                               .        

                            XRD             

                                    XRD           

    EDXA                                       

         .        7)    (                   

                    Ca/P        5/1          Si            

                 .                )  

         (     .                          

               . 

                                 -    

                             SBF      

                            .                

                              

) Bed- like (      .  

  
 7-                 

    20      EDXA .  

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html


 

 

60

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

4-    

       45S5                                

               .                        

       .                            

        .  
  

  

1. Temenoff J. S., Lu L., Mikos A. G., "Bone tissue engineering using synthetic biodegradable 
polymer scaffolds". In: Davies JE, editor. Bone engineering. 2nd ed. Toronto: EM Squared; 
2000. p. 455–62. 

2. Bruder S. P., Caplan A. I., "Bone regeneration through cellular engineering". In: Lanza R.P., 
Langer R., Vacanti J., editors. Principles of tissue engineering. 2nd ed. California: 
Academic Press; 2000. p. 683–96. 

3. Jones J. R., Boccaccini A. R., "Cellular ceramics in biomedical applications: tissue 
engineering". In: Scheffler M., Colombo P., editors. "Cellular ceramics: structure, 
manufacturing, processing and applications".2nd ed. Weinheim: Wiley-VCH Verlag GmbH 
& Co. KgaA; 2005. p. 550–73. 

4. Freyman T. M., Yannas I. V., Gibson L. J., "Cellular materials as porous scaffolds for tissue 
engineering". Prog Mater Sci 2001; 46:272–82. 

5. Hutmacher D. W., "Scaffolds in tissue engineering bone and cartilage". Biomaterials 2000; 
21:2529–43. 

6. Wilson J., Pigot G. H., Schoen F. J., Hench L. L., "Toxicology and biocompatibility of 
bioglass". J Biomed Mater Res 1981; 15:805–11. 

7. Oonishi H., Kutrshitani S., Yasukawa E., Iwaki H., Hench L. L., Wilson J., Tsuji E., et al. 
"Particulate bioglass compared with hydroxyapatite as a bone graft substitute". Clin Orthop 
Relat Res 1997; 334:316–25. 

8. Hench L. L., Splinter R. J., Allen W. C., "Bonding mechanisms at the interface of ceramic 
prosthetic materials". J Biomed Mater Res Symp 1971; 2(part 1):117–41. 

9. Hench L. L., Paschall H. A., "Direct chemical bond of bioactive glass–ceramic materials to 
bone and muscle". J Biomed Mater Res Symp 1973; 4:25–42. 

10. Hench L. L., Paschall H. A., "Histochemical response at a biomaterial’s interface". J Biomed 
Mater Res Symp 1974; 5(part 1):49–64. 

11. Gatti A. M., Valdre G., Andersson O. H., "Analysis of the in vivo reactions of a bioactive 
glass in soft and hard tissue". Biomaterials 1994; 15:208–12. 

12. Clark A. E., Hench L. L., "Calcium phosphate formation on sol–gel derived bioactive 
glasses". J Biomed Mater Res 1994; 28:693–8. 

13. Hench L. L., "Sol–gel materials for bioceramic applications". Curr Opin Solid State Mater 
Sci 1997; 2:604–10. 

14. Hench L. L., Wilson J., "Surface-active biomaterials". Science 1984; 226:630–6. 
15. Laurencin C. T., Lu H. H., Khan Y., "Processing of polymer scaffolds: polymer–ceramic 

composite foams". In: Atala A., Lanza R. P., editors.Methods of tissue engineering. 3th ed. 
California: Academic Press; 2002.p. 705–14. 

16. Jones J. R., Hench L. L., "Regeneration of trabecular bone using porous ceramics". Curr 
Opin Solid State Mater Sci. 2003; 7:301–7. 

17. Boccaccini A. R., "Bioresorbable and bioactive composite materials based on polylactide 
foams filled with and coated by Bioglasss particles for tissue engineering applications". J 
Mater Sci: Mater Med 2003; 14:350–443. 

18. Qizhi Z. Chen, Thompson I. D., Boccaccini A. R., "45S5 Bioglasss-derived glass–ceramic 
scaffolds for bone tissue engineering". Biomaterials 27 (2006) 2414–2425. 

19. Rezwan K., Chen Q. Z., Blaker J. J., "Boccaccini AR. Review Biodegradable and bioactive 
porous polymer/inorganic composite scaffolds for bone tissue engineering". Biomaterials 27 
(2006) 3413–3431. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
28

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.4.5
https://jicers.ir/article-1-363-fa.html
http://www.tcpdf.org

