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Preparation of Macroporous Sol-gel Bioactive Glass Using

Polyethylene Glycol as Pore Formers
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Abstract: Two kinds of macroporous bioglasses were prepared via sol suspension and precipitate using Polyethy-

lene Glycol particles as pore former. The samples were characterized using scanning electron microscopy (SEM),

BET, X-ray diffraction (XRD), Intrusion Mercury Porosimetry, mechanical strength test and in vitro bioactivity

test. These glasses exhibited a hierarchical structure with interconnected macropores (10~300 pm) and mesopores

(2~50 nm) framework. In vitro tests showed that the samples had excellent bioactivity. The samples derived from

precipitate showed better macroporous structure and much higher mechanical strength.
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Fig.1  Pore structure of macroporous samples observed by SEM
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Table 1 Data of Mercury Intrusion Porosimetry, Apparent Porosity and Linear

Shrinkage Determined Using the Archimedes’ Principle

Designation Average pore diameter / wm Pore volume / (cm’+g™) Apparent porosity / % Linear shrinkage / %
P-S-0.6 36.0 0.75 58.4 33.0
P-S-0.8 156 0.89 62.4 324
P-M-0.8 28.7 0.95 64.9 32.0
P-M-1.0 28.9 1.26 69.7 31.9
PS-5-0.8 232 0.25 44.0 39.9
PS-8-1.0 22.7 045 50.5 38.7
PS-M-0.8 242 0.24 484 39.3
PS-M-1.0 353 045 56.6 37.0
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Fig.2 Compressive strength of the macroporous samples
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Fig.3 Nitrogen adsoption-desorption isotherms and the corresponding poresize distributions
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Table 2 Textural properties of bioglasses obtained by nitrogen adsorption technique

Specific surface

Micropore

Sample wea /e Micropore area / (m*-g™")  Pore volume / (cm’+g™) olume / feng ) Pore diameter / nm
BGOO 276 — 0.28 — 3.4
P-S-0.8 325 17 0.20 0.01 42
PS-5-0.8 360 282 0.17 0.13 24
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Fig4 XRD patterns of P and PS samples before and after immersion in SBF for 7 days
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