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Introduction 

 

Over the last four decades, clinical oral implantology have shown high survival 

rates over time (often exceeding 95% over 10 years [1,2]), and has been 

regarded as one of the most successful treatment modalities in dentistry. Such 

high success rates have been attributed to the excellent biocompatibility of 

titanium that allow for intimate bone interaction at the optical microscopy 

resolution, regarded as osseointegration [3,4,5]. 

 

While high survival rates have been reported for endosseous devices, current 

research has emphasized towards implant design modification at various length 

scales (i.e. macro, micro, and macrogeometry) in desire to improve the early host 

implant tissue response [6]. Such potential decrease in healing time may result in 

reduction in treatment time frames through prosthetic restorations that could be 

placed in occlusal function at early implantation times [6,7,8]. 

 

Among implant design modifications attempting to improve the host-to-implant 

response, implant surface modifications have been the most investigated 

[3,4,5,6,7,8]. The rationale for surface modification lies upon the fact that it is the 

first part of the implant to interact with biofluids, potentially altering the cascade of 

events that leads to bone healing and intimate apposition with the device [9]. 
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Several reviews cover the large number of possibilities included in implant 

surface modifications, and it is a general consensus that both rough surfaces 

(over smooth turned surfaces) and surface chemistry (additions of Ca-P based 

bioceramics in various forms over non-coated surfaces) favor the early host-to-

implant response [4,5,6].  From a historical perspective, dental implant surfaces 

evolved from the as-turned smooth surfaces towards textured rough surfaces, 

and recent research point towards chemistry modification of moderately rough 

surfaces [4,5,6,10,11]. 

 

From a temporal standpoint, both topographic and chemistry surface 

modifications have drawn attention [4,5,6,10,11], as both have been showing 

promising results in vitro[12] and in vivo models [13,14,15,16,17,18,19,20,21] 

relative to their moderately rough predecessors, improvements have been 

achieved by alterations in surface wettability [22], impregnation of Ca and P onto 

the titanium oxide layer [19], deposition of discrete bioactive ceramics [20,21,23], 

and through minor incorporation of other chemical elements such as fluoride 

[10,24]. Since changes in surface chemistry typically result in surface texture 

during processing, controlling such variables in order to determine their relative 

effects in healing is a challenging task, and the largest direct comparison 

between various surfaces in a suitable in vivo model is desirable.  Thus, the 

present study biomechanically and histomorphometrically evaluated the effect of 

various surface modifications in an animal model. 
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Materials and Methods 

 

The implants used in this study were Ti-6Al-4V screw type implants with 3.75 mm 

of diameter and 8 mm in length provided by the manufacturer (AB-Dental, Israel). 

A total of 75 implants were used and divided in five groups according to surface 

treatment: Alumina-Blasted, Biological Blasting, Plasma, Microblasted resorbable 

blasting media (microblasted RBM), and Alumina-Blasted/Acid-Etched (AB/AE). 

Three implants from each group were used for surface characterization.  

 

Surface Characterization 

The surface characterization was accomplished with three different methods (n=3 

implants per surface). First, scanning electron microscopy (SEM) (Philips XL 30, 

Eindhoven, The Netherlands) was performed at various magnifications under an 

acceleration voltage of 15kV to observe the different groups’ surfaces 

topography.  

 

The second step was to determine the roughness parameters by optical 

interferometry (IFM) (Phase View 2.5, Palaiseau, France). Three implants of 

each surface were evaluated at the flat region of the implant cutting edges (three 

measurements per implant) and Sa (arithmetic average high deviation) and Sq 

(root mean square) parameters determined. A filter size of 250µm x 250µm was 

utilized. Following data normality verification, statistical analysis at 95% level of 

significance was performed by one-way ANOVA. 
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The third procedure was the surface specific chemical assessment performed by 

x-ray photoelectron spectroscopy (XPS). The implants were inserted in a vacuum 

transfer chamber and degassed to 10-7 torr. The samples were then transferred 

under vacuum to a Kratos Axis 165 multi-technique XPS spectrometer (Kratos 

Analytical Inc., Chestnut Ridge, NY). Survey spectra were obtained using a 165 

mm mean radius concentric hemispherical analyzer operated at constant pass 

energy of 160 eV for survey and 80 eV for high resolution scans. The take off 

angle was 90° and a spot size of 150 µm x 150 µm was used. The implant 

surfaces were evaluated at various locations (3 per implant). 

 

Animal Model and Surgical Procedure 

Following approval of Ethics Committee for Animal Research at Federal 

University of Santa Catarina, six mongrel dogs were acquired and remained for 2 

weeks in the animal facility prior to the first surgical procedure.  

 

For surgery, three drugs were administered until general anesthesia achievement 

by intramuscular injection. The drugs were atropine sulfate (0.044 mg/kg), 

xilazine chlorate (8mg/kg) and Ketamine chlorate (15mg/kg). The implantation 

site was the radius epiphysis, and the right limb of each animal provided implants 

that remained for 4 weeks in vivo, and the left limb provided implants that 

remained 2 weeks in vivo.  
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For implant placement, the surgical site was shaved with a razor blade and was 

followed by application of antiseptic iodine solution. An incision of ≈5cm through 

the skin and periosteum was performed and the periosteum was elevated for 

bone exposure.  

 

Sequential drills were utilized following the manufacturer’s recommendation 

under abundant saline irrigation at 1.200rpm. The implants were placed in an 

interpolated distribution to minimize bias from different implantation sites (sites 1 

to 5 from proximal to distal) along the radial epiphysis for torque and 

histomorphometric evaluation.  

 

After placement the healing caps were inserted and sutured in layers with vicryl 

4-0 (Ethicon Johnson, Miami, FL, USA) for periosteum and nylon 4-0 (Ethicon 

Johnson, Miami, FL, USA) for skin was performed. The animals stayed in animal 

care facility and received antibiotic (Benzyl Penicilin Benzatine 20.000 UI/Kg) and 

anti-inflammatory (Ketoprofen 1% 1ml/5Kg) medication to control the pain and 

infection. Euthanasia was performed after 4 weeks by anesthesia overdose and 

the limbs were retrieved by sharp dissection.  

 

For the torque testing, the tibia was adapted to an electronic torque machine 

equipped with a 500 Ncm torque load cell (Test Resources, Minneapolis, MN, 

USA). Custom machined tooling was adapted to each implant internal connection 

and the bone block was carefully positioned to avoid specimen misalignment 
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during testing. The implants were torqued in counter clockwise direction at a rate 

of ~0.196 radians/min until a 10% decrease in maximum value was recorded, 

and a torque versus displacement curve was recorded for each specimen. The 

rationale for this procedure was to minimize interface damage prior to histological 

procedures [13,14]. 

 

The implants in bone were then referred to histomorphometric analysis. The 

implants in bone were reduced to blocks and were then immersed in 10% 

buffered formalin solution for 24h. The blocks were then washed in running water 

for 24h, and gradually dehydrated in a series of alcohol solutions ranging from 

70-100% ethanol. Following dehydration, the samples were embedded in a 

methacrylate-based resin (Technovit 9100, Heraeus Kulzer GmbH, Wehrheim, 

Germany) according to the manufacturer’s instructions. The blocks were then cut 

into slices (~300 µm thickness) aiming the center of the implant along its long 

axis with a precision diamond saw (Isomet 2000, Buehler Ltd., Lake Bluff, USA), 

glued to acrylic plates with an acrylate-based cement, and a 24h setting time was 

allowed prior to grinding and polishing. The sections were then reduced to a final 

thickness of ~30 µm by means of a series of SiC abrasive papers (400, 600, 800, 

1200 and 2400) (Buehler Ltd., Lake Bluff, IL, USA) in a grinding/polishing 

machine (Metaserv 3000, Buehler Ltd., Lake Bluff, USA) under water irrigation 

[25]. The sections were then toluidine blue stained and referred to optical 

microscopy for histomorphologic evaluation. 
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The bone-to-implant contact (BIC) was determined at 50X-200X magnification 

(Leica DM2500M, Leica Microsystems GmbH, Wetzlar, Germany) by means of a 

computer software (Leica Application Suite, Leica Microsystems GmbH, Wetzlar, 

Germany). The regions of bone-to-implant contact along the implant perimeter 

were subtracted from the total implant perimeter, and calculations were 

performed to determine the BIC. The bone area fraction occupied (BAFO) 

between threads in trabecular bone regions was determined at 100X 

magnification (Leica DM2500M, Leica Microsystems GmbH, Wetzlar, Germany) 

by means of computer software (Leica Application Suite, Leica Microsystems 

GmbH, Wetzlar, Germany). The areas occupied by bone were subtracted from 

the total area between threads, and calculations were performed to determine 

the BAFO (reported in percentage values of bone area fraction occupied) [26]. 

 

Preliminary statistical analyses showed no effect of implant site (i.e., there were 

no consistent effects of positions 1 to 5 along the radius) on all measurements. 

Therefore, site was not considered further in the analysis. Statistical evaluation of 

torque to interface fracture, BIC, and BAFO were performed by one-way ANOVA. 

Statistical significance was indicated by p-levels less than 5%, and post-hoc 

testing employed the Fisher LSD test. 
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Results 

 

All implant surfaces’ electron micrographs and representative 250µm x 250µm 

IFM three-dimensional reconstructions are presented in Figures 1 and 2, 

respectively. Their respective Sa and Sq values are presented in Table 1. The 

surface texture observed for both surfaces at intermediate and high magnification 

levels (Figure 1), as well as the IFM reconstruction (Figure 2) revealed 

morphologic differences between groups. While similar morphology was 

observed for the alumina-blasted, microblasted RBM, and AB/AE surfaces, 

scanning electron micrographs showed that the biological blasting presented 

rough regions from the grit-blasting procedure along with flat regions with the 

original as-machined grooves. The plasma group surface morphology presented 

a rough surface with rounded morphology compared to other groups (Figure 1). 

Residual blasting media particles were observed on the alumina-blasting and 

biological blasting surfaces only (Figure 1). 

 

The IFM measurements presented significant differences for both Sa and Sq 

values (Figure 3, Table 1), where the alumina-blasted surface presented the 

highest, the biological blasting the lowest, and AB/AE intermediate value. The 

other surfaces presented intermediate values between the biological blasting and 

AB/AE (non-significant between groups) (Figure 3, Table 1). 
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The XPS spectra evaluated the presence of Al, P, Ca, N, Ti, C, V, O, and Na for 

the different surfaces (Figure 4, Table 2). The highest aluminum concentration 

was observed for the alumina-blasting surface. The highest Ca and P 

concentration was observed for the biological blasting surface, followed by the 

microblasted RBM at much lower concentrations and all other surfaces without 

the presence of these chemical elements. No Ti was detected for the plasma 

treated surface, and the second lowest Ti value was observed for the biological 

blasting surface. The highest C values were observed for the plasma and 

alumina blasting surfaces, and the highest O levels were observed for the 

plasma, microblasted RBM, and AB/AE surfaces (Figure 4, Table 2). 

 

The animal surgical procedures and follow-up demonstrated no complications 

regarding procedural conditions, postoperative infection, or other clinical 

concerns. No implants were excluded from the study due to clinical instability 

immediately after the euthanization. 

 

The biomechanical testing results showed that significantly higher torque to 

interface fracture occurred for the microblasted RBM surface relative to others at 

2 weeks (p<0.04), but that at 4 weeks no differences were observed between 

surfaces (p >0.74) (Figure 5).  

 

The nondecalcified sample processing after controlled torque testing showed 

intimate bone contact with all implant surfaces at regions of cortical and 
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trabecular bone. Higher magnification of the bone-implant interface region 

showed that the nondecalcified sections obtained following biomechanical testing 

presented minimal morphologic distortion due to mechanical testing bone 

disruption (Figures 6-7).  

 

Qualitative evaluation of the toluidine blue stained thin sections revealed no 

morphologic differences between surfaces at 2 weeks (Figure 6) and 4 weeks 

(Figure 7) in vivo, where intimate contact between cortical (Figure 6a-b and 7a-b) 

and trabecular (Figure 6c and 7c) bone were observed. In addition, different 

healing patterns were observed at different regions along the implant bulk, 

depending on the interplay between implant geometry and surgical 

instrumentation dimensions. 

 

At the region of the implant where the inner thread diameter was larger or equal 

the final surgical drilling dimension allowing intimate contact between implant 

surface and cortical bone occurred immediately after implantation, substantial 

bone remodeling in proximity with the implant surface occurred between 2 

(Figure 6a) and 4 (Figure 7a) weeks in vivo for all groups. While at 2 weeks in 

vivo old bone remodeling was observed along with regions of newly formed 

woven bone (Figure 6a), at 4 weeks substantial woven bone was observed in 

proximity with the implant surface (Figure 7a). 
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At regions where a healing chamber was formed due to the formation of a space 

between the outer diameter of the surgical instrumentation and the inner 

diameter of the implant thread, woven bone formation was observed throughout 

the space of the chamber and directly onto the implant surface at 2 weeks in vivo 

(Figure 6b). At 4 weeks, initial woven bone replacement by lamellar bone was 

observed throughout the healing chamber (Figure 7b). 

 

At trabecular bone regions, newly formed woven bone was observed at 2 weeks 

(Figure 6c), and initial woven bone replacement by lamellar bone was observed 

at 4 weeks (Figure 7c) at regions in proximity with all implant surfaces. 

 

The histomorphometric results demonstrated no significant differences between 

surfaces for both BIC and BAFO at 2 and 4 weeks in vivo (BIC p>0.26 and 

p>0.09, respectively; BAFO p>0.94 and p>0.09, respectively- Figures 8 and 9).  

 

Discussion 

 

Implant surfaces have evolved from the smooth as-machined (as-turned) 

surfaces towards the now considered standard rough surfaces that are fabricated 

by a variety of methods, which include all those employed to fabricate the 

different surfaces evaluated in the present study [6].  
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Alumina-Blasting and variations of such technique such as subsequent acid 

etching such as the AB/AE surface has been extensively used in an attempt to 

increase surface roughness relative to as-machined surfaces [4,5,6,27]. Then, on 

top of achieving surface texturization, chemistry alterations attempting higher 

biocompatibility comprised blasting the surface with a biocompatible media such 

as hydroxyapatite (HA), tricalcium phosphates (TCP) or a mixture of them with  

or without subsequent particle removal (such as the microblasted RBM surface 

[11,19] and the biological blasting [11], respectively) through washing or acid 

etching has successfully achieved varied degrees of Ca- and P-levels on the 

surface. Finally, surface treatments comprising substantially changing the oxide 

layer configuration of previously textures surfaces have been achieved through 

processes like anodization and high- and low- temperature plasmas (such as the 

plasma surface evaluated in the present study) [28,29,30]. 

 

Several studies have demonstrated enhanced host-to-implant response 

(including bone mechanical properties) for rough surfaces compared to smooth 

surfaces [4,31,32,33]. Studies have also shown that slight chemical alterations of 

previously textured surfaces through a variety of methods were advantageous 

relative to their textured predecessors [18,34,35,36]. For instance, when Ca- and 

P- was incorporated at low levels (smaller than 3% each element) to a textured 

surface in a process similar to the microblasted RBM group in the present study, 

significantly higher degrees of biomechanical fixation were obtained at early 

implantation times relative to a dual acid-etched surface [19]. Other methods, 
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which incorporated particles of Ca- and P-based bioactive ceramics in a similar 

to the biological blasting surface in the present study, also presented enhanced 

host response compared to dual acid etched textured surfaces [20,21]. 

Concerning methods that substantially change the oxide layer and thickness, 

such as the plasma surface evaluated in the present study, studies have also 

shown promising results [28,29]. 

 

The scanning electron micrographs, IFM 3D reconstructions, measured 

roughness parameters, and the surface chemistry relative differences between 

investigated surfaces are in agreement with respect previous work [4,5,6,11]. 

While the alumina blasting group presented a textured surface along with 

blasting media particles embedded on the surface, the AB/AE surface presented 

surface roughness without evidence of particle embedding in the surface, 

demonstrating the effectiveness of acid-etching on further cleaning the surface 

after blasting procedures. However, as per the roughness parameter 

quantification, further etching the surface resulted in a decrease in roughness for 

the AB/AE surface relative to the alumina blasting group. 

 

Even though both the biological blasting and microblasted RBM surfaces were 

blasted with resorbable blasting media, the blasting machinery and subsequent 

surface cleaning differences resulted in different textures and chemistries. First, 

due to the lower hardness of RBM compared to alumina, lower degrees of 

roughness were observed compared to both alumina blasting and AB/AE 
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samples.  Second, observation of the electron micrographs for the biological 

blasting and microsblasted RBM revealed more consistent spatial distribution of 

texture for the microblasted RBM surface, which unlike the biological blasting 

group did not show regions where machining grooves were apparent between 

textured regions.  Third, different post-blasting procedures resulted in Ca-P 

particles throughout the biological blasting surface and high degrees of Ca and P 

on its surface chemistry spectrum, and chemical impregnation [11] of Ca and P 

elements on the microblasted RBM surface.  

 

Although no detail was provided regarding the plasma source composition and 

temperature for the plasma group, it is apparent from the electron micrographs 

that the surface was previously blasted and that the texture was affected by the 

plasma processing. Such statements can be rationalized since rounded 

structures were observed compared to sharp defined peaks and valleys 

observed in all other groups. In addition, a substantial chemical shift was 

achieved by such method, where Ti was not detected along with increased C and 

O in the surface composition. This chemical shift may have originated from a 

substantial increase in the surface oxide layer, or possibly by a high surface 

energy characteristic that may have readily adsorbed carbon-based species from 

the atmosphere during sample preparation. 

 

Compared to published data, the obtained surface roughness values were higher 

due to the larger filter size utilized during IFM measurements (the smaller the 
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filter, lower Sa and Sq values obtained [37]). Nonetheless, the relative 

differences between groups are in agreement with previously published work 

[4,5]. 

 

The torque to interface fracture results showed high biomechanical fixation 

values for all implant surfaces at 2 weeks (significantly higher for the 

microblasted RBM compared to other surfaces), and a general increase for all 

groups at 4 weeks (no significant differences between groups). Such result at 2 

weeks showed that the microblasted RBM surface roughness and chemistry 

combination favored the early host-to-implant response, and that shortly after this 

difference was not evident due to the osseoconductive and biocompatible 

character of other surfaces. The low degree of mechanical disruption between 

bone and implant observed in the histology slides following mechanical testing 

was likely due to the proper specimen alignment and the slow controlled torque 

rate. Thus, mechanical disruption was observed only in a few histologic sections 

and did not compromise the histomorphologic and histomorphometric evaluations 

[14,17,18].  

 

In general, results from the histologic sections showed that all of the surfaces 

investigated were biocompatible and osseconductive, presenting bone in close 

contact with the implant surface at regions of cortical and trabecular bone. From 

a morphologic standpoint no differences were observed between all surface 

investigated. Woven bone was observed around all surfaces at 2 weeks, and at 4 
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weeks, initial replacement of woven bone by lamellar bone was observed for all 

surfaces. No detrimental effect due to blasting media particle presence on the 

surface was observed for the alumina blasting and microblasted RBM groups at 

both implantation times. 

 

Specific to different regions of the implant and its relationship with the surgical 

drilling dimensions, different healing patterns were observed throughout the 

implant length. At regions where intimate contact between cortical bone and 

implant surface existed immediately after placement, an appositional bone 

healing was observed [16,38,39]. Such healing pattern comprises in interfacial 

remodeling with subsequent woven bone apposition in close contact with the 

implant surface [16,38,39], as observed sequentially for all groups at 2 and 4 

weeks. This type of configuration typically results in high degrees of implant 

primary stability [39]. 

 

On the other hand, when the interplay between implant geometry and surgical 

drilling dimensions resulted in healing chamber formation, an intramembranous-

like healing pattern was observed [16,38,39]. Healing chambers have been 

previously shown to be rapidly filled with woven bone throughout the volume 

occupied by the blood clot immediately after placement for osseointegration 

achievement [16,17,18,38,39]. In agreement with previous studies, the present 

results showed that in regions where healing chambers formed between implant 

and cortical bone, rapid woven bone filling ocurred before or at 2 weeks, and 
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initial remodeling comprising initial woven bone replacement by lamellar bone 

was observed by 4 weeks implatation time. The same morphologic evolution 

trend was observed at regions of trabecular bone [40]. 

 

While no significant differences were observed for both BIC and BAFO, a general 

increase was observed from 2 to 4 weeks in vivo, revealing that the time frames 

investigated in the present study was within the dynamic healing phases that 

occur at early implantation times. Within groups, the highest increase in BIC and 

BAFO values over time was observed for the biological blasting group, which at 4 

weeks presented the highest mean values for BIC and BAFO among all surfaces 

evaluated. Such observation was likely due to the effect of higher amounts of Ca 

and P elements on the surface relative to other groups, suggesting that their 

presence resulted in alteration in bone healing dynamics after implantation 

[17,18,20,21,40,41]. 

 

Conclusion 

 

While insight can be provided by evaluating five surfaces with distinct texture and 

chemistry, pinpointing which of the surface parameters accounted for the 

differences in biomechanical and histomorphometric results is not possible, and 

experimental studies controlling these variables are warranted. Nonetheless, the 

results obtained in the present study showed that the association of the implant 

macrogeometry and associated surgical technique with five different 
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osseoconductive surfaces resulted in high degrees of osseointegration and 

biomechanical fixation. Studies adressing the effects of these different surfaces 

on the mechanical properties of bone around experimental implants which allow 

healing chambers or direct contact between implant surface and bone 

immediately after implantation are recommended. 
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Figure 3: Roughness parameters Sa and Sq (mean ± standard deviation) for the 

different surfaces. The number of asterisks denotes statistically homogeneous 

groups. 

 

Figure 4: Surface atomic compositions for the different implant surfaces (mean ± 

standard deviation). 

 

Figure 5: Torque to interface fracture statistics summary (mean ± 95% CI) for the 

different surfaces at (a) 2 weeks and (b) 4 weeks in vivo. The number of 

asterisks denotes statistically homogeneous groups. 

 

Figure 6: Representative histologic section for all groups at 2 weeks in vivo. (a) at 

a region where intimate contact between implant surface and cortical bone 

occurred immediately after placement, (b) region where healing chamber 
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formation occurred between implant thread and cortical bone, and (c) trabecular 

bone region. 

 

Figure 7: Representative histologic section for all groups at 4 weeks in vivo. (a) at 

a region where intimate contact between implant surface and cortical bone 

occurred immediately after placement, (b) region where healing chamber 

formation occurred between implant thread and cortical bone, and (c) trabecular 

bone region. 

 

Figure 8: BIC statistics summary (mean ± 95% CI) for the different surfaces at (a) 

2 weeks and (b) 4 weeks in vivo. The number of asterisks denotes statistically 

homogeneous groups. 

 

Figure 9: BAFO statistics summary (mean ± 95% CI) for the different surfaces at 

(a) 2 weeks and (b) 4 weeks in vivo. The number of asterisks denotes statistically 

homogeneous groups. 
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Implant Surface Sa (um) Sq (um)
Alumina Blasting 2.66 (0.42)

0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

Biological Blasting
2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

Plasma

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

Microblasted RBM

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)AB/AE

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

2.66 (0.42)
0.92 (0.38)
1.13 (0.40)
1.53 (0.51)
1.88 (0.49)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

3.41  (0.38)
1.17 (0.47)
1.50 (0.51)
1.85 (0.60)
2.29 (0.60)

Table 1
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