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1. Scope of Work
The Client provided The Israel Institute of Materials Manufacturing Technologies (IMT) one implant
(Cat. No. USI-3710, Lot No. LF1937) to perform SEM/EDS inspection on Prisma E, Thermo

Scientific, USA. The tested dental implant was provided in its complete and final packaging.

According to the client's statement: The tested implant Internal Hex RP (RP means Regular platform);

The provided tested product is a final product after undergone the entire processes and its final
packaging; Dental implant are provided with Pure & Porous (P&P) surface treatment — which consists
of Hydroxyapatite and Calcium Phosphates; In addition, according to the client's statement and as
detailed in the provided Inspection Certificate to EN 10204/3.1, No: 1210102866000010 01 (included
in the report appendix 1), the implant material designation is “Ti6AL4V-ELI TITANIUM ALLOY
FOR IMPLANTS,” with stated customer specification ISO 5832-3 and ASTM F136-13. It should be
noted that the correlation between the certificate and the specific implant specification is based solely
on the information provided by the client and has not been independently verified or assessed within

the scope of this report.

The BSE (Back Scattered Electrons) images were used to emphasize contamination. EDS chemical

composition results give an identification of impurities’ elemental compositions, meaning it is a

gualitative measurement only. EDS table results in weight percent (wt. %) were added according to

customer’s request.

Table 1: Description of Dental implant.

IMT No. Cat. No. Lot No. Client Description Qty
4140/1 USI-3710 LG1937 UH8 Implant Pure&Porous D3.75 1
L10 Internal Hex RP
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2. SEM/EDS results
2.1. 4140/1 — Cat.No. USI-3710, Lot No. LF1937

A general view is shown in Fig 1a.
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Fig 1a: General view.

An areal at x400 magnification is shown in Fig 1b.
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Fig 1b: An area 1 at x400 magnification.

A BSE image, indicating the locations of EDS analysis, is shown in Fig. 1c. The EDS spectrum

from a general area in Fig. 1d shows the composition of Ti-based alloy containing Aluminum

(Al), Vanadium (V), C (carbon), O (oxygen). The EDS spectrum from spot containing C, O is

shown in Fig. 1e.
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—— Israel Institute of Materials Manufacturing Technologies,
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Fig 1c: BSE image, indicating the locations of EDS analysis.

_: I I spectrum 3
%‘ 30—5
20—:
1c
1 lo Al
10—- v
C-|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|
0 5 10 15 keV
Spectrum, wt.% Al Ti \Y/ C @)
Spectrum 3 6.51 77.88 3.39 6.83 5.36

Fig 1d: EDS spectrum from a general area.
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Fig 1e: EDS spectrum from spot.

Area 2 at x400 magnification is shown in Fig. 1f.
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Fig 1f: Area 2 at x400 magnification.
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A BSE image, indicating the locations of EDS analysis, is shown in Fig. 1g. The EDS spectrum

Fig 1g: BSE image, indicating the locations of EDS analysis.
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Fig 1h: EDS spectrum from general area.
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Area 3 at x400 magnification is shown in Fig 1i.
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Fig 1i: Area 3 area at x400 magnification.
A BSE image, indicating the locations of EDS analysis, is shown in Fig. 1j. The EDS spectrum
ig. 1k.
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Fig 1j: BSE image, indicating the locations of EDS analysis.
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***Eig 1k: EDS spectrum from particle.
Area 4 at x400 magnification is shown in Fig 11.
Fig 11: Area 4 at x400 magnification.
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A BSE image, indicating the locations of EDS analysis, is shown in Fig. 1m. The EDS spectrum

from a spot containing C, Na, Ca, S, Cl, O is shown in Fig. 1n. The EDS spectrum from a general

area is shown in Fig. 1o.
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Fig 1m: BSE image, indicating the locations of EDS analysis.
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Fig 1n: EDS spectrum from spot.

— Israel Institute of Materials Manufacturing Technologies,

Technion R&D Foundation Ltd

Tel. +972-4-8204475/4/5

]

Technion City, Haifa 3200003, Israel l\{ll[

info@trdf.technion.ac.il

0°D1TIN"91 FI0? [1I"000 To1
3200003 N9, 111301 MR
Fax. +972-4-8235103 :0j9

http: #Zimt.technion.ac.il

Spectrum 2, 64.92
wt.% 0 10.30

Al 1.32

S 1.78

Cl 6.02

Ca 1.24
Ti 12.87

\Y 0.59

Zn 0.95

OPT0M T ATAT211007 2R10°0 1200 —




Page 10 from 13

Foundation Ltd.

THE ISRAEL INSTITUTE OF MATERIALS

TECHNION R&D v [1'100nN TOID 20/08/2023

NV N'9IPANT  [Renort No. | 147281

MANUFACTURING TECHNOLOGIES —— 0IININIXY APA7I00 7 ZKWA 100 Work No. 4141
MU 1D NPAPIISWI MR 2N Corrosion and Surface Technologies Team revision 00
] 1 I spectrum 3
50—-
40—-
.
B 30
20—-
1c
: o Al v
10—_
0_- rTr 1 rrrrr[rrrrrrrrr[rrrrrrrrrj
0 5 10 15 keV
Spectrum, wt.% Al Ti \ C @)
Spectrum 1 6.51 77.88 3.39 6.83 5.39

Fig 1o: EDS spectrum from general area.

A surface morphology of small dimples with large cavities was observed on the tooth crest and
root as shown in Fig. 2. Insufficient etching areas were observed on the surface of the tooth crest.
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Fig 2: Surface morphology at the tooth root (on the left) and crest (on the right).
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Summary
4140/1 — Cat.No. USI-3710, Lot No. LF1937

e A few carbon-based spots were observed on the implant surface.

e A few carbon-based spots containing C, Ca, Zn, S, Cl, O were observed on the implant
surface.

e An EDS spectra from a general area in Fig. 1d,1h,10 show the composition of Ti-based

alloy containing Aluminum (Al), Vanadium (V), C (carbon) and O (oxygen).

e A surface morphology of small dimples with large cavities was observed at the tooth of

the implant. Insufficient etching areas were observed on the surface of the tooth crest.

*End of the report*
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Appendix 1: Certificate to EN 10204/3.1, No: 1210102866000010 01

INSPECTION CERTIFICATE T
GRS gl TO EN 10204/3.1 <adPP

Tifans o b5

ZapmeddonMetalantH.sedemm

R.M. Industrial Services Ltd
10 Hah [-] ’
6039730 DR YEK
ISRAEL

R YEHUDA

Date/Dat

Customer PO# A1/008158 offvom/du 24.08.2022

Kunden-Bestell-Nr. / No. de commande
Eum‘"mp.?/"?v&.mwm 2ZA TI 6AL D5.0
ustomer Specification ISO : ;
2 ) L 5832-3: 2016-10-15 ; ASTM F136-13
Customer No. m
- sy R A 846890 Note 1210102866 Pos 10
Sales Order No. 1202037714 Contact  Velt Schisus
Auftragsnr. Kontakt
ey ‘commande 5501408 Tel. +49 02304 79-140
Material X nation TI6AL 4V-ELI TITANIUM ALLOY FOR IMPLANTS o~
m/my 3o ERGITAN 3.7165 MG 5
drawn, annealed, straightened, stress relieved annealed,
ground,polished
Diameter (mm) 5.0000 mm
B"Dlm tolerance -0.0080 mm / 0.0000 mm
e ::mu‘ (mm) 3,000.000 mm
ngth tolerance 0.000 mm / 50.000 mm
Chemical
C COInpo.m?; 'Qﬁ) Heat No. mo.O£W1 FO6
Melting Process: Double melted, last meit VAR k__’_—J
[ N o Fe Al
v Ti
Actual 0.010 0.0100 0.1100 0.140 6.05 394 bal. :7.::‘.
s33Y My P”‘f 1'?}7”3

n"¥3 (1997) awnan
~ = WIND - -

—— % D

_?,zgﬁa_ PINT

AWE / A. HENNIG +49 2304 7!
9-7162 This certificate has been
Acceptance /| representative Phone hr=r has been issued by computer and is
., (et Toloon without signature acc. to EN 10204 p.5.
Zapp Precision Metals GmbH

qummsteo D-58239 l
Sitz: 1 4715| .&m&ml Mzmam mem"m.‘,mv
Schwerte | Amtsgericht: HRB Seng, Gerald Zwickel, ‘an Beurden.
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2dPP

——DstaDatum 25002022 PageiSeltePage 22

Rredustontogsaniny Iezzesion Lot 2moosesco ouooos
i e 99.600 k6
Pack.Unit 2538400
L Y ep—— - 4
o T
= , Terget (min) Target (max)  Actual (min)  Actusd (max)
Tonsle Strength (MPa) e 900 1500 1068 118
Yield Strength0.2(MPa) 795 a7 918
Elongation Add (%) 10.0 18.5 1w
Elongation AS (%) 10.0 163 168
::!.&'QH_ e 1549 162.1
VildSenghO2fl) =~ 128 1328
Elongation ASd gage langth(mm) 150 20.0 250 250
Blongation AMd gage lengthimm) 150 6.0 200 200
Reduction of area Z (%) % 250 827 s34
Average Roughness Ra(n) 0.500 0.401 049
Hydrogen content st finish % 00120 0.0031 0.0032
Microstructre No abha-case at 100x magrification.
Microstruct SO 20160(Tian.) acc. 1 ETTC 2/1S0 20160: At

nce. i ETTC 2/ 180 20180: A2

hmmwumm
Surface visual inspection at finish: without e
hmmnmmnuwaw.

AWE | A. HENNIG +49 2304 T9-7 82 mmmm—mwmm-
mwm Phone valld without signature ace. %o EN
; 10204 p.5,

ey o o B I AT 2R e el £ e, e Vi i
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