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1 INTRODUCTION

The most common dental treatment that the patients seek in prosthetic dentisiry is crown
or fixed partial denture. Recent materials, technical and clinicat innovation in ceramic
materials have increased the complexity of material selection and treatment planning.
Metalo-ceramic restorations represent the most popular and successful treatment
modality. Long-term clinical studies have proved that metalo-ceramic restorations are
durable and long lasting (18). Although, metalo-ceramic restorations had some limitation
of satisfying the optical properties of the natural teeth, and few patients reported an
allergic reaction, hypersensitivity to the base metal alloys used in ceramo-metal crowns
(14). Recent research work on material technology and manufacturing of ceramics
provided more aesthetic, biocompatible, and high strength all-ceramic restorations. The
modern and novel method of CAD/CAM based restoration production provided the more
realistic alternative to metalo-ceramic restorations.

The quest for all-ceramic materials with propertics that would enable their use in stress
bearing area has led to the development of many new materials and processing
techniques. In 1965, McLean er al. (11) suggested the usage of aluminum oxide to
strengthen feldspathic ceramic, which marked the beginning of use of oxide based
ceramic. The strongest and toughest oxide ceramics used today are based on aluminim
oxide (aluming), and recent being zirconium dioxide (4). Andersson and Oden introduced
CAD/CAM based aluminum oxide restoration Procera® AllCeram crowns and bridges in’
1993 [Procera, Nobel Biocare AB, Goteborg, Sweden] (1) by using 99.5% purity
aluminum oxide.

The three primary criteria for selection of restorative materials for crown and bridge
restorations are marginal fit, strength and aesthetics. This also decides the clinical
longevity of the all-ceramic materials (%). Today, dentists can choose from 'a variety of
all-ceramic materials as sub-structure for crown and bridge restorations to satisfy the
aesthetic and functional demand of the patient. Success rate of the recent materials in
anterior and posterior teeth are promising. CAD/CAM prodeced aluminum oxide
restoration, Procera® AllCeram crowns and bridges are being used since 12 years.

Published long-term results are promising (21).



The marginal gap of restorations is very critical for the long-term survival of the full
coverage restorations (12), If the restoration has wider gap at the margin area the luting
agents are expesed to the oral fluids and dissolution of luting cement ensues. This sets in
the microleakage under the oral fluid and bacteria (6, 16). This can cause the caries,
gingivitis and periodontitis. Marginal gap evaluation of restorations depends on the
multiple factors (2, 5). Clinically accepted marginal gap of CAD/CAM restoration has
been suggested to be 100 to 120 um (10). Positive factors affecting the marginal
adaptation of Procera® AllCeram crowns need to be studied in vitro for the better

understanding.



2 AIMS OF THE INVESTIGATION

Marginal fit of indirectly produced restoration are very important, because a large
marginal openings allow more plaque accumulation, gingival sulcular fluid flow, and
bone loss, resulting in microleakage, recurrent caries and periodontal disease. Marginal
fit of metalo-ceramic restorations has been well documented. CAD/CAM produced
Procera® AllCeram crowns are produced by different methodology than conventional
metalo-ceramic restorations. In our investigations we quantified the morginal gap of

Procera® AllCeramic crown copings.

Primary objective
The main purpose of this in vitro study was to investigate the “absolute marginal

adaptation” of the Procera® AllCeram crown copings.

Specific objectives
1. To investigate whether marginal fit of Procera® AllCeram crown copings can be
influenced by the tooth group variations [incisors, molars].
2. To investigate the marginal gap value differences depending upon their location
within the tooth [mid-buccal, mid-mesiatl, mid-lingual, mid-distal].
3. To investigate, whether the difference in cementing media can infinence the

“mean absolute marginal discrepancy” of the Procera® AlICeram crown copings.



3 MATERIALS AND METHODS

3.1 Type of investigations

This study was in vitro in nature.

3.2 Tooth preparation

Two maxillary right central incisors and first molar acrylic AG 3 model teeth [Frasaco,
Germany] were manually prepared for all-ceramic crown with high-speed hand piece.
The incisal/occlusal reduction of 2 mm, 0.8 mm deep chamfer following the course of
cemento-enamel junction of model tooth and with total convergence angle of 6 degree
was prepared. All sharp line angles and edges were smoothened using 30pm diamond
abrasives. Prepared tooth samples were mounted onto self-cured resin blocks
{Premacryl® Plus, Spofa Dental, Czech Republic]

3.3 Fabrication of die samples

Four prepared teeth were embedded in resin blocks and duplicated 9 times using
additional silicone [Aquasil™ Putty and Aquasil™ ultra LV Dentsply DeTrey, Germany]
to achieve a total of 36 die stone models [Japan stone, Dr Bohme and Schops Dental,
BorsigstraBe]. The die stone models were coated with die hardener solution {Hardening
bath, Renfert® Germany]. Three models of individual tooth preparations were allotted
equally into three luting media groups namely AZ, AG, and AR [#= 12].

3.4 Fabrication of Procera® AllCeramic erown copings

The Procera® AllCeramic crown copings [densely sintered aluminous oxide ceramic]
were ordered from the Procera® Piccolo scanner [Nobel Biocare, Goteborg Sweden]
situated at the teaching hospital dental laboratory. The four prepared scanning models
were scanned. And 32 AllCeram crown copings of 0.6 mm thickness were procured, The

predetermined cement space was 50 pm thickness.

3.5 Seating the crown copings
a) AZ group, Adhesor® zinc phosphate cement [Spofa Dental, Czech Republic]



Zinc phosphate cement was mixed according to the manufacturers directions on frozen
glass slab. The mixed cement was coated with micro brush {Ishikiriama technique] and
seated onto the individual dies with load of 50 N force during the setting time [5 minutes]
of the cement. All the remaining copings were {ixed onto die mode! with same method.

b) AG group, Kaviran®Cem, glass ionomer cement [Spofa Dental, Czech Republic]
The glass ionomer cement was dispensed and manually mixed according to the
manufacturers instructions. The mixed cement was applied in very thin coating to
copings, and seated onto individual dies with load of 50 N force till the setting of cement
completed. All the remaining copings were fixed onto die model with same method.

¢) AR group, Dual® Cement, [Ivoclar Vivadent, Liechtenstein]

The two-component catalyst and base paste were dispensed to equal length, and mixed
till the uniform colour. The thin layer of cement was applied onto fitting surface of the
coping, and seated with load of 50 N force. Excess cement was removed with cotton
patlet. The margins were cured with curing light for 40 to 60 seconds. All the remaining

copings were fixed onto die model with same methed.

3.6 Scanning electron microscopy (SEM) analysis of marginal discrepancy

The die models with luted copings were sputter coated using sputter coater for 4 minutes
[Poloron, Sussex, UK]. The abselute marginal discrepancy was measured with the help of
scanning electron microscope [Leica Leo § 4401, Cambridge, UK]. The strategy used for
measurements were four potential measuring locations selected exactly mid-buccal.
mesial, lingual and distat and indented. The individual spots were analysed using SEM
for measurement of marginal gap. The distance from the internal surface of the crown
coping margins to the cavosurface of finish line, was measured in one-dimensionally
using SEM.

The indented predetermined measuring point on the individual axial surface was located
at 50X magnification in SEM. The four reading spots were selected around the mid axial
surface, at an interval of 200 pm. Individual spots were further magnified and measured
using digital measuring bar of SEM. In SEM, the eclectronic measuring bar provides
actual distance in microns at the individual spot, taking actual magnification factor into

account. Finally, 16 total readings per tooth were measured and recorded..-



3.7 Statistical analysis
In current investigation, in all the groups, the mean of four measurements from individual

axial surface was calculated first. Then mean of all the mid-buccal, mesial, lingual and
distal were used to calculate the mean of individual tooth. Finally this means were used to
calculate the mean absolute marginal discrepancy of individual cement group.
Mann-Whitney U test was applied to find out the significant difference between
independent groups. Kruskal-Wallis test was applied to find out significant difference
between the study groups. In both the above test p value less than 0.05 was taken to be
statistically significant, The data was analysed using SPSS package.



4 RESULTS

The mean absolute marginal adaptation of incisors and molars (a = 6) did not show any
statistical significance {p <. 0.05) in all study groups (Tab. 1). But inter luting agent
comparison {n = 0.05) of mean absolute marginal adaptation, showed the significant
difference (Tab . 2). Furthermore, we did find significant difference between resin
cement V/s glass ionomer cement and glass ionomer cement V/s zinc phosphate over
marginal fit (Tab. 3). However, all the mean values of study groups were within the 100

JLIIE.

Group | Tooth | N Mean gta{ld?rd Median | Min | Max Z p
. eviation value | value
AL Incisors | 6.0 | 59.0 13.0 60.0 424 | 732 200 240
Molars | 6.0 | 48.8 11.7 50.4 306 | 650 | 7 '
AG Incisors | 6.0 | 37.9 13.5 34.9 233 [57.6
Molars | 6.0 {270 | 9.4 27.0 171 |aig | 1281|240
AR Incisors | 6.0 (444 |71 44.3 324 526 | 301 485
Molars | 6.0 | 50.2 10.8 457 392 {653 | )

Table 1. Intra-group data comparison of “mean absolute marginal adaptation” of
incisors and molars.

Standard Chi
Group | N Mean deviation Median | Min | Max |square |p value
value
AZ 12 {5392 |1295 53.37 30.63 | 73.15
AG 12 | 3248 |1246 29.304 17.08 | 5764 |13.317 |.001
AR 12 14735 |9.02 4471 32.37 | 65.34

Table 2. Comparing the “median absolute marginal adaptation” among the group.




Surface Comparison Z value
value
Resin cement V/s Glass ionomer | -2.887 | 0.003
cement
Absolute
marginal Resin cement V/s Zing phosphate | -1270 | 0.219
discrepancy

Glass ionomer cement V/s Zinc | -3.175 0.001
phosphate

Table 3: Median mean marginal adapiation comparison among the inter group.

3]



5 DISCUSSION

Tn this study, the parameter used for the measurcment of the marginal misfit was absolute
marginal discrepancy. This is an angular combination of the marginal gap and an
extension in the vertical and horizontal direction. According to the Holmes et a/. (8) the
consideration of measurement of absolute marginal discrepancy was defined as from the
margin of the casting to the cavosurface angle of the chamfer preparation. Furthermore,
the ahsolute marginal discrepancy would reflect the total misfit of the crown at the given
spot, and finally around the crown margin.

The reported mean absolute marginal discrepancy for incisor teeth of AZ, AG, and AR
groups were (mean) 60, 38, 44 pm, whilc molars had a gap of 49, 27, 50 pm respectively.
We did not find the significant difference between incisors and molars in the same
groups. The values of incisors and molars of all the study groups were within the
clinicaily accepted marginal fit value of 100 - 120 um (10). The results were not in
accordance with the value of study conducted by Bindl et al. t3) for molars 17216 pm.
Further interpretation of data revealed that the absolute marginal discrepancy of incisors
of all the respective groups was lower than that of the molars, except for AG group. This
could be explained by the presence of larger surface area of the molars compared to the
incisors, against the static finger load of 50 N during cementation procedure.

Incisors showed highest marginal gap on “mid-buccal” [85.4 um] and “mid-lingual”
[60.8 pm] surfaces when compared to the mid-mesial and mid-distal surfaces. However,
for molars the “mid-lingual” [59.8 pm] and “mid-distal’[57.3 pm] surfaces had the
highest marginal gap value when compared to mid-buccal and mid-mesial surfaces, The
results of the present study are in accordance with the study results of Sulaiman er al.
an.

The effect of luting cements over the “median absolute marginal adaptation” of the
Procera™ AllCeram copings, independent of the tooth type were compared. This analysis
showed that, there is significant difference [p = 0.001] between the three luting cement
groups aver the mean marginal gap of the Procera™ AllCeram copings. When the specific
cement groups were compared, it revealed that there were significant differences between

AR and AG {p = 0.003], AG and AZ [p = 0.001] group, with one exception, AR and AZ
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group [p = $.219), This confirmed the overall effect of luting agents over the mean
ahsolute marginal adaptation of Procera® AllCeram copings.

The median absolute marginal discrepancics values of our study [n# =12] were depicted in
the reducing order, zinc phosphate cement (53 pm), resin cement (44 pm), and glass
ionomer cement (29 pm). We compared our results with the study results of the Quintas
et al. (13), who documented that there was no significant effect of the luting cement over
the vertical marginat discrepancics of Procera® AllCeram copings. In the same study, he
presented the vertical marginal discrepancy after cementation in the reducing order ie.,
glass jonomer cement (46 pm), resin cement (45 um), and least was zinc phosphate
cement (41 um).

The type of the cementation force used was static finger pressure of 50 N/em with
standardization. This procedure was comparable to the clinical situation. However, the
static force may not be powerful enough when compared to dynamic force (13, 20), and
ultrasonic vibration to transform the highly viscous luting agents into low viscosity,
under the present experimental condition. This could have prevented the complete
marginal adaptation of the zinc phosphate cement and resin cement group copings.

The zine phosphate cement [AZ] group demonstrated the highest median absolute
marginal discrepancy of 53 pm in comparison to other groups. Study result of
intracoronal -pressure during cementation of cast crowns demonstrated that, zinc
phosphate cement produced the greatest peak of hydrostatic pressure in the centre of the
occlusal surface (7). This was further supported by the study of Wilson (19), who
suggested the venting of the crowns in order to relicve the stress concentration of casied
crowns. This could be partially responsible for the wider absolute marginal discrepancy
of AZ group. Yu et al. (20) also asserted that there is definitive interaction between the
type ‘of cement used and cementation technique. While this investigation was not a
comparison of the cementation technique, there was a fundamental focus to measure the
marginal gap of Procera® AllCeram copings.

Further research should focus on an increased number of specimens while evaluating the
effect of tooth group over the marginal adaptation. Furthermore, measuring the in vitro
and in vivo internal gap of the crowns with the identical methodology wounld disclose the

total quantification of the ‘misfit’ of Procera®AliCeramic copings.
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6 CONCLUSIONS

Within the limitation of this in vitro experiment, the following conclusions were

dravwn:

1. Scanning clectron microscope [SEM| measurement of the mean absolute marginal

discrepancy of Procera AllCeram copings [ 7 =6 ] were as follows:

*

AG [I] - 37.9 pm, AG [M] - 27 pm. AR {I] - 44 pm, AR [M] - 50 pm, AZ
[1] - 59 pm, AZ [M] - 48 pm.

All the absolute marginal adaptation gap size was within the biologically
acceptable standards of all-ceramic restorations.

TIncisors showed wide marginal gap on mid-buccal and mid-lingual
surface, but for molars there was wider marginal gap on mid-lingual and
mid-distal surfaces.

Incisors showed wider absolute marginal gap than the molars in the entire

group.

2. There was no statistically significant difference [p<0.05], in absolute marginal

discrepancy of incisor and the molar tooth Procera® AllCeram copings as a

function of tooth group variation.

3. There was statistically significant difference [p<0.05] in median absolute

marginal adaptation of Procera® AllCeram copings as a function of affect of

luting media {n =12].

L]

AZ group =53 um; AR group — 44.5 pm; AG group - 29 um.

The AR group showed the significantly smaller [p<0.05] and
homogeneous absolute marginal gap than the AZ group. The AR group
presented significantly larger [p<0.05] and variable marginal gap
dimension compared with AG group. There was no significant difference
in absolute marginal discrepancy between AR group and AZ group at the
p=0.05 level.

Glass ionomer cement group demonstrated the least absolute marginal
discrepancy in this study, compared to zinc phosphate cement and resin

cement.

13
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9 SUMMARY

During the past years introduction of high strength oxide based all-ceramic system made
metal free ceramic restorations a popular aesthetic alternative in anterior and posterior
region of the mouth. One of the materials is the Procera® AllCeramic densely sintered
alumna [Nobel Biocare AB, Goteborg, Sweden]. All the studies regarding the very
quality of restorative material such as s.trength, biocompatibility, aesthetics and fit have
been done. Long-term survival gualities of the materials are partially related to the
marginal adaptation of the crown to the margins of the crown preparations. In vitro

studies need to confirm such quality of the Procera® ANlCeram crown coping.

Aims of the studies
One of the aim of the thesis was to investigate the mean absolute marginal fit of Procera®

AllCeramic [densely sintered alumna] copings. The second aim of the study was to
investigate the whether vertical marginal fit of Procers® AllCeram copings can be
influenced by the tooth groups [incisors, molars]. The additional aim was to investigate
the marginal gap value differences depending upon their location within the tooth. The
final aim of the study was to investigate whether the cementing media can influence the

mean absolute marginal adaptation of the Procera® AllCeram copings.

Materials aﬁd methods

In this in viiro study investigated the Procera® densely sintered alumina coping’s vertical
margihal fit with chamfer finishing line. Two incisors and two molars typodont teeth
were prepared for all-ceramic crown according to manufacturers instructions. 0.8 mm
width of chamfer finish line was prepated. These four individual teeth were duplicated
nine times [9] to obtain total 36 die models. 36 Procera® AllCeramic 0,6 mm coping were
fixed, first group [AZ)] using zinc phosphate cement [Adhesor®] » = 12, second group
with glass ionomer cement [KavitanQB Cem] » = 12, and third group dual cured cement
[Dual® Cement] n =12. Marginal adaptation was measured using direct scanning electron
microscopy [SEM] on all four axial walls with 4 measurements on each wall with total of

16 measurements per tooth. The influence of between coping factors [luting cement] and
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within-coping factor [tooth group and axial surface] on the marginal adaptation of the

Procera® AllCeram crown copings is assessed.

Results
The mean absolute marginal adaptation value of groups are AG I [n = 6] 37.9 pm, AG M

[n=6]27 um. AR I [n=6] 44 um, AR M [n = 6} 50 pm, AZ I f[n=6] 59 pm, AZ M [n=
6] 48 pm. There was no statistically significant difference in mean absolute marginat
discrepancy between tooth group, and all mean marginal adaptation values were within
the acceptable limit of 100 pm. The Kruskal-Wallis test indicated significant difference
between groups [p< 0.05]. Within the axial surface marginal adaptation gapé comparison
revealed that incisors had wide gap on mid-buccal surface [85.4 pm + 31.5] and mid-
lingual [60.8pum £36), but molars had mid-lingual [59.8 ym +10] and mid-distal [57.3 pm
+ 13] respectively. The median absolute marginal gaps of study groups were compared
for significance, AG group had low mean gap [32.5 um +12] and high gap was with AZ
group [53 um +12]. There were significant difference between the luting agent, AR Vis
AG and AG V/s AZ except AR V/s AG group.

Conclusions : :
Absolute marginal discrepancy measurement dimensions of Procera® AllCeram copings

of incisors and molars demonstrated the clinical acceptable marginal adaptations value of
100 um. While tooth group variations [incisors and molars] did not affect the adaptations
of Procera® AliCeram copings. Buccal and lingual axial surface of incisors and distat and
lingual surface of molars showed the wide marginal gap. Considering the individual
factors separately, luting agents appeared to be affecting the mean marginal adaptation.
The absolute marginal discrepancies were recorded in ascending order, AZ group - 53

um; AR group — 44.5 pm;, AG group - 29 pym,
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10 SOUHRN

Vyvoj celokeramickych systémfi zaloZenych na oxidu hlinitém a oxidu zirkoniditém
zplisobil, Ze se bezkovové celokeramické korunky a mistky staly Zidanou alternativou
pii ofotfovant zubh ve frontalnim 1 laterlnim fiseku chrupu. Jednim z tdchto materidli je
systém PROCERA zalo¥eny na sintrovaném oxidu blinitém (Nobel Biocare, Goteborg,
Sweden). Bylo provedeno nnoho studif tykajicich se viastnosti tohoto materidhu, jako je
pevnosf, bickompatibilita, estetika a pfesny okrajovy uzavér, coZ je piesnd adaptace
cervikdiniho okraje korunky ke schiidku, kterym je preparace v oblasti kr&kun zubu
ukon&ena. Tyto faktory ovlivituji dlouhou Zivotrost nahrad v dﬁt'mé ustni. Pravé kvalitu

okrajového uzévéru mohou potvrdit in vitro provadéné studie.

Cile studie
Prvnim cilem studie bylo zjistit prim&mou absolutni pfesnost okrajového uzévéru

bazalnich kapen zhotovenych z materidlu PROCERA AHCeram (denzné sintrovany oxid
hlinity}).

Drubym cilem studie bylo zjistit, zda vertikilni ptesnost okrajového uzaviru bazalnich
PROCERA AllCeram kapen mii¥e byt ovlivnéna skupinou zubdl (fezéky, molary).

Ttetim cilem studie bylo zjistit, zda rozdily ve velikosti margindlni spary v oblasti
okrajového uzdveru zdvisi na jejich lokalizaci v rimei jednoho zkoumaného zubu.
(vjtvrt_yim cilem studie bylo zjistit, zda typ cementu pouZity k fixaci kapny na zub miiZe
ovlivait ,prim&mou absolutni piesnost okrajového uzdvéru“ PROCERA AllCeram

kapen.

Materidl a metody
VyZetfované zuby — 2 plastové stiedni horni fezaky a 2 plastové prvni horni molédry- byly

podle instrukei vyrobce kapen preparovany na celokeramickou korunkn s ukendenim
preparace v cervikalni oblasti na obly schidek ife 0,8 mm. Tyto 4 zuby byly 9krat
duplikovany za ulelem ziskini souboru 36 sidrovych replik. Bylo vyrobeno 36
PROCERA AllCeram kapen tlouStky 0,6 mm. Tento soubor byl rozddlen na 3
podskupiny; 12 kapen 1. podskupiny oznadené AZ bylo fixovano zinkoxidfosfatovym
cementem Adhesor. 12 kapen 2. podskupiny oznafené AG bylo fixovéno
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glasionomernim cementern Kavitan Cem a 12 kapen 3. podskupiny cznatené AR bylo
nacementovano dudlng tuhnoucim cementem Dual Cem. Pfesnost margindini adaptace
byla zmé&fena pomoci pfimého skenovani rastrovacim mikroskopem (SEM). Probéhla 4
méfeni na kaZdé ze 4 axidlnich st®n (vestibuldeni, ordlni, mesidlni a distalni) kaZdého
znbu. Timto zpiisobem bylo ziskdno 16 mé&feni pro kaZdy zub ze souboru. Hodnocen byl
viiv uritych faktori na pfesmost marginalni adaptace PROCERA AllCeram kapen.
Té&mito faktory byly jednak rozdilné typy zubil a fixatnich cementt, jednak mé&feni na

jednom kaZdém zubu z celého soubory (4 méfeni na 4 axidlnich sténéch).

Vysledky
Hednota primérné margindlni adaptace soubord je u podskupin AGI (n = 6) 37.9 pm,

AGM (n = 6) 27 um. U podskupin ARI (n = §) 44 pm, ARM (n = 6) 50 pm, AZI{n=6)
59 pm, AZM (n = 6) 48 pm. Nebyl zji$tdn statisticky vyznamny rozdil primérné
vertikalni margindlni adaptace mezi jednotlivymi podskupinami zubd a viechny hodnoty
primémé marginalni adaptace spliiuji pifjatelny limit 100 pm. Kruskaliv-Wallistv test
viak ukizal statisticky vyznamny rozdil mezi typy zubii v adaptaci kapen k axialnim
sténam zubit (p<0,05). Ukazalo se, e feziky maji 3ir¥f sparu ve stfedu labidlniho povrehu
zubu (85,4 yum % 31,5 um) a ve sifedu palatindintho povrchu zubu (60,8 pm + 36,0 pm),
kdezto molary vykazovaly %ir¥i sparu ve stfedu palatindiniho povrchu zubu (59.8 pm *
10,0 um) a ve stfedu distalniho povrehu zubu (57,3 pm + 13,0 pm). Primémé marginalni
spiry u zubd jednotlivych podskupin byly navzijem statisticky vyhodnoceny. AG
podskupina vykazovala tzké spary (32,5 pum + 12 pm), naopak Siroké spary se
ohjevovaly u podskupiny AZ (53,0 um + 12,0 pm). Byl objeven signifikantni rozdil mezi
typem cementu, ktery byl pouZit k fixaci kapny na zub, AR V/s, AG 2 AG Vis
s vyjimkou podskupiny AR V/s AG.

Zavér
Studie potvrdila, ¥e diskrepance mezi absolutnimi hodnotami margindlnich ' Spar

namé&tenych u PROCERA AHCeram kapen fixovanych na fezicich a moldrech poskytuji
kapném, resp. korunkam, akceptovatelny okrajovy wzavér (100 pm). Variace v ramei
podskupin (fezéky, molary) neovlivnily adaptace PROCERA AllCeram kapen. Labidlné
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a palatinalng u fezaki a distalng a palatindlné u moland vykazoval okrajovy uzdvér kapen
Siroké spary. UvaZime-li individudlni faktory, zda se, Zze zviaSté fixalni cementy,
ovliviiyji primémou margindlni adaptaci pouZitych kapen. Absolutni margindkni spary
byly zaznamenany (v sestupné fad€): AZ skupina —~ 53,0 um, AR skupina —~ 44,5 pm a
AG skupina - 29,0 pm.
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