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Highly porous Sr-doped TiO2 ceramics maintain compressive strength after 
grain boundary corrosion 
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A B S T R A C T   

Maintaining sufficient mechanical support during bone healing is an essential property for ceramic bone scaf-
folds. However, grain boundary (GB) dissolution may compromise the mechanical strength of polycrystalline 
ceramics in the physiological environment. Therefore, we investigated the GB formation and its impact on the 
compressive strength and corrosion behavior in TiO2 scaffolds doped with calcium and strontium. To alter the GB 
composition and densification process, sintering conditions were altered. Prolonged sintering times and 
increased sintering temperature led to improved densification and increased strength in Ca-doped scaffolds. 
However, dissolution of the resulting amorphous GBs caused a significant loss of compressive strength when 
exposed to an acidic environment. In contrast, a crystalline SrTiO3 GB phase present in Sr-doped scaffolds, for 
which increased sintering temperature combined with rapid cooling led to a significantly improved compressive 
strength. Formation of SrTiO3 crystals in the GBs maintained the strength for over 4 weeks in an acidic 
environment.   

1. Introduction 

Ceramic titanium dioxide (TiO2) foams have excellent characteristics 
to be used in different applications such as catalysts in air and water 
purification systems, diesel particulate filters and also as bone graft 
materials [1–8]. High compressive strength combined with high 
porosity and interconnected pore space are necessary properties for the 
foam in all of these different applications. However, the ability to form a 
hydroxyapatite layer, which enables a direct strong bond to bone, makes 
TiO2 highly suitable as a bone graft material [9]. Additionally, the 
highly interconnected pore structure of TiO2 foam enables vascularisa-
tion and osteogenesis within the entire scaffold volume [6,10]. Despite 
their high interconnected porosity, TiO2 foams have compressive 
strength that is comparable to human trabecular bone, making TiO2 
scaffolds suitable for bone tissue engineering applications [5]. However, 
exposure to an acidic environment can result in a dramatic loss of 
compressive strength [11,12]. During the inflammatory phase of the 
bone remodeling process, macrophages and osteoclasts acidify the 
microenvironment at the bone defect site [13,14]. This aggressive 
chemical environment can cause dissolution of poorly crystalline 
ceramic grain boundaries, and thus, result in a significant loss in 
compressive strength [11,15,16]. Consequently, other studies have 

focused on the protection of grain boundaries to prevent corrosion in 
ceramics [17–20]. Coatings for example provide an easy method to 
protect grain boundaries. However, considering the complex 3D struc-
ture of high porous scaffolds, producing a homogeneous coating is 
challenging and the risk of inhomogeneity and cracks is high. Thus, 
other techniques need to be investigated to protect the grain boundaries 
from the external environment and thus prevent corrosion. 

The present study focused on investigating the influence of amor-
phous and crystalline phases on grain boundary corrosion in highly 
porous TiO2 scaffolds doped with calcium and strontium. The formation 
and morphological structure of the grain boundary phase forming dur-
ing sintering in these ceramics were assessed following sintering of the 
ceramic foams under different sintering conditions using electron mi-
croscopy. Since the grain boundaries, and particularly, their dissolution 
in aggressive environments can have a detrimental impact on the me-
chanical integrity of highly porous scaffolds [11,12], the mechanical 
properties of the produced scaffolds were tested before and after expo-
sure to 1 mM HCl to assess the influence of altered sintering conditions 
on the corrosion resistance of the formed grain boundary phase. 
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2. Material & methods 

2.1. Scaffold production 

Polymer replication method was used to fabricate doped TiO2 bone 
scaffolds as previously described [5,21]. In short, a slurry that contained 
65 g anatase TiO2 powder (HOMBITAN FF-Pharma, Sachtleben Chemie 
GmbH, Duisburg, Germany) and 25 mL 0.1 M CaCl2 or SrCl2 salt solu-
tion, was stirred at 5000 rpm for 2.5 h at 15− 17 ◦C (Dispermat Ca-40, 
VMA-Gertzmann GmbH, Reichshof, Germany) with a HCl-adjusted 
work pH of 1.5− 1.7. Polymer foams (60 ppi, diameter 10 mm, height 
10 mm; Bulbern S, Eurofoam GmbH, Wiesbaden, Germany) were coated 
with the slurry and dried for 24 h at room temperature. After burn out of 
the polymer at 450 ◦C, the scaffolds were sintered at high temperature. 
To investigate the influence of sintering parameters on doped TiO2 grain 
boundaries, heating rate (1.5-12 K/min), holding time (3-40 h), holding 
temperature (1450− 1600 ◦C) and cooling rate (air quechning-5 K/min) 
were changed one parameter at the time. 

To investigate the influence of the sintering environment on SrTiO3 
formation, different ovens with different features were used. Oven A 
(HTC08/16, Nabertherm, Germany) exhibited open silicon carbide 
heating rods and aluminium silicate insulation and did not have an 
active cooling system. The maximum heating temperature was 1500 ◦C. 
Oven B (LHT02/17 LB, Nabertherm, Germany) had insulated heating 
rods, and therefore, only aluminium silicate within the furnace cham-
ber, but exhibited an active cooling system. Additionally, the maximum 
heating temperature was higher compared to oven A at 1600 ◦C. 

2.2. Corrosion test 

A corrosion test was performed using the differently sintered scaf-
folds. Scaffolds were stored for 24 h in 1 mM HCl solution in poly-
propylene tubes at 37 ◦C. Additionally the strongest Sr-doped scaffolds 
were exposed to an acidic 1 mM HCl solution for 4 weeks at 37 ◦C. 
Before further investigation of the scaffolds, dH2O rinsing and drying for 
24 h at 37 ◦C was carried out. 

2.3. Mechanical properties 

To compare mechanical properties of the corroded and uncorroded 

scaffolds, their compressive strength was measured. Measuring the 
compressive strength of highly porous brittle ceramics is challenging 
due to uneven stress distribution caused by the irregular strut archi-
tecture and uneven contact with the testing device [22]. Therefore, the 
scaffolds were placed between two 2 mm silicone rubber discs acting as 
compliant padding to ensure a more uniform load distribution. Using a 
uniaxial mechanical testing machine (Zwick/Roell Z2.5; Zwick GmbH & 
Co. KG, Ulm, Germany) equipped with a 1 kN load cell, scaffolds were 
compressed along their long axis with a preload of 0.5 N and testing 
speed of 100 mm/min. The test was performed until failure of the 
scaffold, manifested by a plateau region in the compressive stress-strain 
curve. Compressive strength of the scaffold was defined as the peak 
stress within the linear elastic region in the compressive stress-strain 
curve measured for each sample. A representative stress-strain curve is 
shown in Fig. 1. Test Expert II software (Zwick, Germany) was used to 
calculate the compressive strength based on the scaffold diameter. 

2.4. Scaffold properties 

Microcomputed tomography (SkyScan1172, Bruker microCT, Kon-
tich, Belgium) was used to determine the 3D scaffold parameters strut 
thickness, pore size, porosity and interconnectivity of open pores. Five 
scaffolds (n = 5) were placed in a plastic holder and by using a voltage of 
100 kV, current of 100 μA, 6 μm voxel and 0.5 mm aluminium filter, 
three x-ray absorption images were taken every 0.4◦ up to a total of 
180◦. For reconstruction of a 3D model and calculation of parameters, 
the Skyscan softwares NRecon, CTan and CTvox (Bruker, Billerica, USA) 
were used. 

2.5. Scanning electron microscopy (SEM) and energy dispersive X-ray 
spectroscopy (EDX) 

For the visual characterization of the grain boundaries in uncorroded 
and corroded scaffolds fabricated with different sintering parameters, a 
field emission scanning electron microscope (FE-SEM, S-4800, Hitachi, 
Japan) was used. Scaffolds were cut to 2 mm slices and attached on the 
sample holder with epoxy resin (Poxy Pak™ Epoxy, Ted Pella, Inc., 
Sweden) mixed with 50 wt.% carbon powder (PELCO® Carbon 
(Graphite) Powder, Ted Pella, Inc., Sweden). Scaffolds were carbon- 
coated (Edwards AUTO 306, Crawly, UK) prior to SEM imaging. 

Fig. 1. A representative stress-displacement curve for highly porous TiO2 bone scaffolds. The compressive strength of the scaffold was considered as the maximum 
stress prior to the failure of the scaffold and was defined as the maximum stress detected within the linear elasticity phase before reaching the plateau phase and the 
subsequent densification of collapsed struts. 
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Secondary electrons generated at an acceleration voltage of 5 kV were 
used to image the scaffold surface at a working distance of approxi-
mately 9 mm. Additionally, the combination of SEM and Quantax EDS 
system with XFlash® 4030 detector (Bruker AXS Microanalysis, Ger-
many) was used to qualify chemical composition within the grain 
boundaries. 

2.6. Statistical analysis 

Statistical analysis for microCT data (strut thickness, pore size, 
porosity and interconnectivity) was performed using one-way analysis 
of variance (ANOVA) and pairwise multiple comparison by using Holm- 
Sidak method. The overall significance level was p < 0.05 and n = 5. 
The results of the compressive strength test are normalized to the control 
scaffolds sintered using previously established standard sintering con-
ditions [12] and shown as mean ± standard deviation. Statistical anal-
ysis was performed using one-way ANOVA with ad hoc pairwise 
multiple comparison by using the Holm-Sidak method. Statistical sig-
nificance was considered at p < 0.05 and n = 10 for compressive 
strength analysis. 

3. Results & discussion 

3.1. Ca-doped TiO2 scaffolds 

When using the polymer replica method, the compressive strength of 
the fabricated highly porous TiO2 scaffolds has been shown to be 
influenced mainly by changes in their strut morphology [5,21]. As 
shown in a previous study, the densification of the strut morphology 
observed in both Ca- and Sr-doped TiO2 scaffolds result in a significant 
increase in compressive strength of these scaffolds in comparison to the 
undoped control scaffolds [21]. Furthermore, different sintering mech-
anisms present in the differently doped TiO2 ceramics were observed to 
influence the densification of the material during sintering, and thus, 
directly influence the strut morphology [21]. Densification of the 
ceramic takes place during the second stage of sintering, where necks 
between particles are forming and crystal growth is dominant [23–26]. 
Further densification can also occur by elimination of closed 

micro-pores present in the grain boundaries [26]. As shown in Fig. 2A, 
Ca-doped TiO2 scaffolds showed a gradually increased compressive 
strength as the sintering time was prolonged from 15 h up to 40 h, 
resulting in statistically significant increase in strength for scaffolds 
sintered for the longest time of 40 h. Regarding TiO2 scaffolds, a cor-
relation between sintering time and compressive strength was described 
by Tiainen et al. [5]. For undoped TiO2 scaffolds, a maximum 
compressive strength was reached after 20 h sintering and no further 
increase in strength was observed for longer sintering times. Thus, an 
optimal sintering time of 20 h was determined and further densification 
did not result in further increase of compressive strength for undoped 
TiO2 scaffolds. In contrast, Ca-doped TiO2 showed different densifica-
tion mechanisms compared to the undoped TiO2 scaffolds. Ca-doped 
scaffolds showed denser struts because of the elimination of hollow 
spaces within the struts, which is a result of the production method. 
These denser struts, as shown in Fig. 2B, are leading to significantly 
higher strut strength, which was described before [21]. Prolonging the 
sintering time from 20 h to 40 h for Ca-doped TiO2 resulted in further 
densification of the ceramic during sintering, resulting in further sig-
nificant increase in compressive strength of the produced scaffolds. 

Similar to the sintering time, higher sintering temperatures were also 
shown to result in progressively higher compressive strength with the 
highest sintering temperature (1600 ◦C) yielding scaffolds with signifi-
cantly increased compressive strength compared to the control scaffolds 
sintered at 1500 ◦C (Fig. 2A). During sintering at higher temperatures, 
the self-diffusion coefficient is increased and leads to higher densifica-
tion [23]. Moreover, the added dopants and impurity atoms from the 
sintering environment segregate to the grain boundaries, which at high 
temperatures form a liquid phase that contributes to the increased 
densification of the material at higher sintering temperatures. As the 
sintering temperature was increased from 1500 ◦C to 1600 ◦C, more 
liquid phase is likely to form at the grain boundaries [27], resulting in 
enhanced viscous flow, and thereby, densification during sintering. As 
previously shown, impurities, such as silicates originating from the 
sintering environment, can further contribute to the formation of a 
liquid phase at the grain boundary region and thus enhance the densi-
fication of polycrystalline ceramics [11,28,29]. While no statistically 
significant difference was observed in porosity and interconnectivity of 

Fig. 2. Overview of important scaffold proper-
ties for Ca doped scaffolds. The compressive 
strength (CS) of the control scaffolds used for 
normalization is highlighted with a different bar 
fill. The compressive strength overview shows a 
significant increase in strength for a long sinter-
ing time (40 h), high sintering temperature 
(1600 ◦C) and fast cooling rate (air quenching: 
AQ) (A). Dense struts causing the high compres-
sive strength for the Ca-doped scaffolds sintered 
for 40 h (B). Corroded grain boundaries and 
characteristic TiO2 lamellae in Ca-doped scaf-
folds sintered at 1600 ◦C (C). Scaffolds with the 
highest measured compressive strength showed 
significant loss of compressive strength after 24 h 
in 1 mM HCl solution (D). *p < 0.05 compared to 
control scaffolds, **p < 0.05 compared to 
uncorroded scaffolds, n = 10.   
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differently sintered scaffolds, smaller pore sizes were observed for 
scaffolds sintered at higher temperatures (Table 1). Together with the 
observed 8% reduction in overall scaffold dimensions, the combination 
of smaller pore sizes and thicker struts while porosity and inter-
connectivity remained unchanged indicates increased material densifi-
cation when sintering temperature was increased. Thus, the more 
dominant liquid phase led to higher densification and resulted in higher 
compressive strength in scaffolds sintered at 1600 ◦C. 

However, the occurrence of a liquid phase during sintering can cause 
the formation of a glassy phase in the intergranular regions that domi-
nates the mechanical properties of the grain boundaries, and thereby, 
the strength of the fabricated scaffolds. When exposed to acidic envi-
ronments, undoped TiO2 scaffolds were shown to corrode at the grain 
boundaries and the dissolution of their amorphous grain boundary 
consisting mostly of phase was shown to result in a dramatic loss of 
compressive strength [11]. An even greater reduction in compressive 
strength as a result of grain boundary corrosion has previously been 
observed for TiO2 scaffolds doped with Ca and Sr [12]. Although the 
compressive strength of Ca-doped scaffolds could be improved by longer 
sintering times and higher sintering temperatures in the present study, 
grain boundary corrosion still caused a significant loss of compressive 
strength following exposure to 1 mM HCl (Fig. 2C and D). Furthermore, 
the dissolution of the grain boundary phase in Ca-doped scaffolds was 
homogenous, and thus, similar compared to the dissolution observed in 
the undoped control scaffolds. Upon cooling, some of the liquid phase 
that forms during sintering of Ca-doped TiO2 scaffolds crystallises as the 

TiO2 lamella detected previously and shown in Fig. 2C, while the re-
sidual liquid phase forms a Ca- and Si-rich amorphous grain boundary 
phase between the grains [12]. Because of the homogenous grain 
boundary dissolution and no change in corrosion resistance between 
differently sintered Ca-doped scaffolds, the grain boundary phase in 
Ca-doped scaffolds are assumed to be predominantly amorphous for all 
tested sintering conditions, as was previously shown for the Ca-doped 
control scaffolds sintered at 1500 ◦C for 20 h [12]. The amorphous 
phase within the grain boundaries is more likely to dissolve in acidic 
environments, while the presence of a crystalline phase within the grain 
boundaries would cause inhomogeneous grain boundary dissolution. 

When exposed to an acidic environment, hydrogen activity is the 
driving force for corrosion as non-bridging oxygen atoms in the glassy 
grain boundary phase are attacked by the H+ ions [16]. The correlation 
of increased glass stability by increasing bridging-oxygen atoms was 
described by Rodrigues et al., who investigated glass stability of devit-
rite glass (Na2Ca3Si6O16) by comparing pure glass and glass mixed with 
TiO2 [30]. They showed that the reduction of Na+ and Ca2+ by the 
replacement with TiO2 decreased the number of bridging-oxygen atoms 
and increased the glass stability. Considering the grain boundary phase 
composition in this study, segregation of calcium ions at the grain 
boundaries is likely to decrease the number of bridging oxygen atoms in 
the amorphous Si-rich grain boundary phase and reduce the stability of 
the glassy phase in an acidic environment. Consequently, the decreased 
glass stability in the amorphous Ca-rich grain boundary phase caused 
higher corrosion and a significant decrease in compressive strength, 

Table 1 
Scaffold parameters strut thickness, pore size, porosity and interconnectivity of different sintered Ca-doped TiO2 scaffolds. Parameters were calculated on the basis of a 
3D microCT model.   

Strut thickness Pore size Porosity Interconnectivity for a connection size of minimum 118 μm  
μm μm % % 

Ca-1500− 5 55 ± 3 457 ± 5 92 ± 1 99 ± 0 
Ca-1500− 40h 58 ± 6 438 ± 9 92 ± 1 99 ± 0 
Ca-1600-AQ 60 ± 5 414 ± 13 91 ± 1 99 ± 0 

* p < 0.05, n = 5. 

Fig. 3. Overview of important scaffold proper-
ties of Sr doped scaffolds. The compressive 
strength (CS) of the control scaffolds used for 
normalization is highlighted with a different 
bar fill. Scaffolds with the fastest cooling rate 
(AQ) showed significantly higher compressive 
strength (A). Scaffolds with a slow cooling rate 
showed crystal formation and the presence of 
hollow spaces within grain boundaries (B). AQ 
scaffolds showed corroded grain boundaries 
(C), but the crystal formation led to stable 
compressive strength of scaffolds after corro-
sion (D). *p < 0.001 compared to control scaf-
folds, n = 10.   
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irrespective of the applied sintering conditions. 

3.2. Sr-doped TiO2 scaffolds 

Sr-doped scaffolds showed significant increase in compressive 
strength for the highest sintering temperature of 1600 ◦C and very fast 
cooling rate (air quenching) while the porosity and interconnectivity 
remained unchanged, as shown in Fig. 3A and Table 2. 

The higher sintering temperature resulted in more liquid phase 
present at the grain boundary regions during sintering, while the rapid 
cooling hindered the growth of the SrTiO3 crystals forming during 
cooling of the material. This resulted in the formation of an inter-
connected crystalline SrTiO3 network embedded in an amorphous Si- 
and Sr-rich phase at the grain boundaries of the Sr-doped scaffolds the 
scaffold sintered. For Ca-doped scaffolds, elimination of micropores in 
the amorphous grain boundary phase was shown to be the most 

Table 2 
Scaffold parameters strut thickness, pore size, porosity and interconnectivity of different sintered Sr-doped TiO2 scaffolds. Parameters were calculated on the basis of a 
3D microCT model.   

Strut thickness Pore size Porosity Interconnectivity for a connection size of minimum 118μm  
μm μm % % 

Sr-1500− 5 58 ± 2 411 ± 29 92 ± 1 99 ± 0 
Sr-1600-AQ 62 ± 7 378 ± 6* 91 ± 1 99 ± 0  

* p < 0.05, n = 5. 

Fig. 4. SrTiO3 crystals in corroded Sr-doped TiO2 scaffolds sintered and cooled down with 1500 ◦C and 5 K/min (A), 1600 ◦C and 5 K/min (B), 1600 ◦C and AQ (C). 
More and smaller SrTiO3 crystals in 1600-AQ scaffolds are shown more in detail (D). 

Fig. 5. SEM and EDX images of corroded and uncorroded grain boundaries in Sr-doped scaffolds show the remaining phase within doped grain boundaries 
after corrosion. 

A. Klemm and H. Tiainen                                                                                                                                                                                                                     



Journal of the European Ceramic Society xxx (xxxx) xxx

6

important factor influencing their compressive strengths. In contrast, Sr- 
doped scaffolds showed two important changes in the microstructure of 
the material which influenced the compressive strength. First, the ma-
terial densification was observed to be higher at higher sintering tem-
peratures, resulting in a significantly smaller pore size. Second, the 
formation of a SrTiO3 crystal network at the grain boundaries seemed to 
influence the compressive strength significantly in Sr-doped scaffolds. 
Slow cooling rates led to the formation of large intergranular SrTiO3 
crystals (Fig. 3B), which resulted in very low compressive strength (<
0.5 MPa) already before any corrosion had occurred. In contrast, air 
quenching caused the formation of very small crystals and a significant 
increase in compressive strength which maintained after corrosion 
(Fig. 3C and D). As shown in Fig. 3, the increase in sintering temperature 
from 1500 ◦C to 1600 ◦C appeared to result in a more optimal nucleation 
condition for SrTiO3 as several more crystals were present in the samples 
sintered at higher temperature (Fig. 4B). The crystal growth was mainly 
influenced by the cooling rate. Consequently, Sr-doped scaffolds sin-
tered at 1500 ◦C and cooled with a cooling rate of 5 K/min showed less 
and larger crystals (Fig. 4A) than the scaffolds sintered at 1600 ◦C and 
that were air quenched, for which a large number of smaller crystals 
were present (Fig. 4C and D). 

While the crystal formation had a strong influence on the compres-
sive strength of the scaffolds, the sintering environment, and especially, 
the amount of impurities present during sintering affected the corrosion 
behaviour. A corrosion resistant crystalline phase was observed within 
the grain boundaries of scaffolds exposed to 1 mM HCl, while the acidic 
environment resulted in dissolution of amorphous silicon and 
aluminium-rich grain boundary phase. This remaining phase within 
corroded Sr-doped grain boundaries is shown in Fig. 5. 

The strong Sr signal observed in the EDX spectra suggests that this 
corrosion resistant phase consists of SrTiO3 (Fig. 6A). This is in 

accordance with our previous findings that identified the formation of 
crystalline SrTiO3 at the grain boundaries of Sr-doped TiO2 scaffolds 
[12]. Thus, SEM images show the resistant crystalline SrTiO3 phase that 
remains in the grain boundaries after the Si and Al-rich amorphous 
phase has dissolved (Fig. 6). However, the detection of differences in 
crystal formation caused by a change in sintering conditions was not 
possible due to the limited spatial resolution of the EDX spectrum 
(Fig. 6B). 

As shown in Fig. 7, corrosion was present in Sr-doped scaffolds sin-
tered in oven A, which has open heating rods, and thus, higher impurity 
contents. Sr- doped scaffolds sintered in oven B, which has insulated 
heating rods, did not show a decrease in compressive strength caused by 
corrosion. This leads to the assumption that a higher amount of Si that 
originates from the sintering environment was present during sintering 
and resulted in a more dominant Si-rich amorphous phase within the 
grain boundaries of the fabricated TiO2 scaffolds. The dissolution of this 
dominant Si-rich phase resulted in a significant loss of compressive 
strength after exposure to an acidic environment. Furthermore, the 
dominant Si-rich phase influenced the crystal formation of SrTiO3 
within the grain boundaries and a lower compressive strength compared 
to scaffolds sintered in oven B with unexposed Si-rich heating rods was 
observed. However, the formation of SrTiO3 within the grain boundaries 
of scaffolds sintered in an environment rich in Si did not result in the 
formation of a crystalline network which could maintain the high 
compressive strength of the scaffold after corrosion. Thus, the dissolu-
tion of the amorphous phase between the SrTiO3 crystals showed to 
dominate the corrosion behaviour in Sr-doped scaffolds sintered in oven 
A. In contrast, the formation of SrTiO3 in a sintering environment with 
reduced impurity content is likely to cause formation of less Si-rich 
phase and a more dominant crystalline SrTiO3 phase within the grain 
boundaries. Consequently, the network of SrTiO3 crystals within the 

Fig. 6. Corroded grain boundaries in Sr-doped TiO2 scaffolds. While Sr peaks represented SrTiO3 crystals, Al and Si peaks showed the amorphous phase within the 
grain boundaries (A). Differences in crystal formation caused by sintering conditions could not be observed (B). 

Fig. 7. Compressive strength of corroded and uncorroded Sr-doped TiO2 scaffolds sintered in different ovens. Statistical significance (p < 0.001, n = 10) is indicated 
in comparison to 5 K/min using the same oven and same temperature (*), uncorroded scaffolds (**) and the comparison between B-1500-5 and B-1600-5 (#). 1500 
and 1600 indicates the sintering temperature and 5 or AQ indicates the cooling rate. 
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grain boundaries was shown to be more corrosion resistant. Although 
the amorphous phase within the grain boundary phase is readily dis-
solved after exposure to an acidic environment, the crystalline SrTiO3 
network resulted in a stable compressive strength in the fabricated Sr- 
doped scaffolds. This assumption is further supported by another 
study that has shown a suppressed SrTiO3 crystal growth caused by the 
present dopants [31]. 

4. Conclusion 

The high amount of Ca in Ca-doped TiO2 scaffolds was shown to 
influence the glassy phase present in the grain boundaries. Ca as a glass 
modifier appeared to prevent crystallization of the grain boundary 
phase. The resulting amorphous grain boundary phase dissolved after 
exposure to an acidic environment and resulted in a significant loss in 
compressive strength of Ca-doped scaffolds. In contrast, Sr-doped TiO2 
scaffolds exhibited SrTiO3 crystals within their grain boundaries. Due to 
higher sintering temperature, faster cooling rate and a reduction of 
impurities in the sintering environment, a network of SrTiO3 crystals 
within grain boundaries was formed and led to increased compressive 
strength that was maintained even after corrosion. 

The improved Sr-doped scaffolds, fabricated with optimised sinter-
ing conditions, maintained their high compressive strength up to 4 
weeks after exposure to a corrosive media. Especially for the use as bone 
grafts, Sr-doped scaffolds can guarantee the necessary mechanical sup-
port during bone regeneration, despite the acidic physiological envi-
ronment that may be present during inflammation. Furthermore, 
corrosion resistant ceramic foams may also be of special interest for 
other applications such as filters or catalysts in corrosive environments. 
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