
Produktinformation

LDS (Laser-Direkt-Strukturierung) ist eine Technologie, mit 
der elektronische Schaltungen direkt auf dreidimensionalen 
Bauteilen platziert werden können. Obwohl LDS in der 
Medizintechnik noch nicht so bekannt ist, wie in anderen 
Branchen, gibt es bereits erste Ansätze für Anwendungen, 
bei denen diese Technologie eingesetzt wird.

Vor allem dort, wo Miniaturisierung erforderlich ist, wie 

zum Beispiel in der Mikrochirurgie, der personalisierten 

Medizin, bei optischen Sensoren oder bei Biosensoren 

für die Diagnostik, bei der Medikamentenverabreichung 

mit Mikro-Pumpen oder bei Point-of-Care-Geräten, die 

verschiedene Körperparameter messen.

IoT in medizintechnischen Geräten 
LDS-Schaltungsträger können auch in körpernahen 

Bereichen eingesetzt werden. Sie ermöglichen eine 

Funktionsintegration, unterstützen bei der Sammlung 

und Übertragung von Daten. 

Effiziente Layoutgestaltung
Ein wesentlicher Vorteil von LDS ist auch die Formbarkeit 

und Auslegung  für ein 3-dimensionales Bauteil. Dadurch 

sind sehr kompakte Designlösungen möglich. Das 

unterstützt die Bemühungen des Medizinsektors immer 

kleinere, integriertere Lösungen zu entwickeln.

Biokompatibilität
Eine Hauptanforderungen für integrierte Lösungen in der 

Medizintechnik ist die Biokompatibilität. Ensinger hat 

mit TECACOMP PEEK MED grey ein Substrat Material 

entwickelt, das LDS fähig und biokompatibel ist. 

TECACOMP PEEK MED LDS eignet sich für alle 

medizinische Anwendungen, die Biokompatibilität mit 

einem begrenzten Kontakt von bis zu 24 Stunden mit 

Haut und Gewebe sowie ggf. den indirekten Kontakt mit 

Blut erfordern.  Darüber hinaus ist das Material lötfähig. 
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1. Information on the material components: 
Based on the recipe the polymer material used for the production of the above-mentioned product is 
polyetheretherketone (PEEK). In addition, the material contains mineral additives. The following information is given in the manufacturer’s product regulatory information for the PEEK polymer material 
[1]: 

- USP Plastic Class VI, U.S. Pharmacopeia (USP) Biological Reactivity Tests, 2016: The following tests were performed on samples made of the PEEK polymer material after gamma 
sterilization (two runs at target dose of 25 kGy): USP systemic toxicity (on mice), USP intracutaneous 
toxicity (on rabbits) and USP muscle implantation test (on rabbits). The test article was prepared at a 
ratio of 60 cm²:20 mL and extracted at 121 °C for 1 hour. The test article extracts met the requirements 
of a USP Plastic Class VI. 

- ISO 10993 series, USP <151>, 2017: Samples made of the PEEK polymer material have been tested according ISO 10993 series for limited 
applications (<24 h). The following tests were performed on samples after gamma sterilization (two runs 
at target dose of 25 kGy): ISO 10993-5 (cytotoxicity), ISO 10993-10 (sensitization, irritation), ISO 10993-
11 (systemic toxicity), ISO 10993-18 (chemical analysis), USP <151> (material-mediated pyrogenicity) 
(further specification of test conditions can be made available on request). 

2. Information on the intended use and on tests performed: 
Application:  Compound for the manufacture of medical devices  
Contact:  Limited contact (<24 h) with skin/mucosa/tissue/bone, where applicable indirect contact with blood. Remarks: The test refers only to the possible release of toxicologically relevant ingredients from the examined 

material. Usually the test material is cleaned before testing in order to remove superficial dirtying. 
Any further-reaching biological effects that depend on the design, manufacturing, sterilization and 
application conditions of the end product, and any possible material changes as a result of 
reprocessing have not been taken into consideration. This is the responsibility of the manufacturer of 
the final end-use product. 

The product referred herein is not suitable for the use in implantable devices, as defined in 
Regulation (EU) 2017/745, Article 2, 5. or for implants as defined in FDA 21 CFR 860.3. 

2.1. Information on tests performed for TECACOMP® PEEK MED LDS grey 1067594: Summary of EN ISO 10993 series testing [2]: 
The above mentioned compound has been tested on a specific production lot according to EN ISO 10993 series for the 
specified application in medical products. 
Test matrix:  Tests performed on specimens from injection moulded plates made of compound TECACOMP® 

PEEK MED LDS grey 1067594, product lot no. 0000583140. The samples have been precleaned to remove superficial contaminations. Test Testing Conditions 
ResultCytotoxicity 

EN ISO 10993-5 
Extraction: 4,5 cm²/ml DMEM-FBS, 24 ±2 h, 37 ±1 °C (4,5 cm²/ml corresponding to 3 cm²/ml in the cell culture assay = 66,7%) Incubation: L 929 cell cultures, 72 ±6 h, 37 ±1 °C Quantitative determination of the cell proliferation 

n.n. 

n.n. = no toxicologically relevant effects observed in comparison to the controls.
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Summary of EN ISO 10993 series testing [2]:  
Test matrix:  Tests performed on specimens from injection moulded plates made of compound TECACOMP® 

PEEK MED LDS grey 1067594, product lot no. 0000583140. The samples have been precleaned to remove superficial contaminations. 
 
Test Testing Conditions 

Result
Hemolysis 
EN ISO 10993-4 
 

Extraction: 4,5 cm²/ml PBS 24 ±2 h, 37 ±1 °C (4,5 cm²/ml corresponding to 3 cm²/ml in the assay) Incubation: human erythrocytes, 4 h, 37 ±1 °C,  Quantitative determination of hemolysis  

n.n. 

Chemical Analysis 
EN ISO 10993-18 
 

Extraction: 3 cm²/ml 40% v/v ethanol in water, 24 ±2 h, 37 ±1 °C Substance Analyses: GC-FID, quantification of soluble organic leachables 
 

n.n. 
(< 1 µg/cm²/24 h) 

 Extraction: 3 cm²/ml isopropanol, 24 ±2 h, 37 ±1 °C Substance Analyses: GC-FID, quantification of soluble organic extractables 
 

n.n. 
(< 1 µg/cm²/24 h) 

n.n. = no toxicologically relevant effects observed in comparison to the controls  
- Cytotoxicity, EN ISO 10993-5: Under the given conditions the test material did not release substances with relevant 
cytotoxic effect. 
- Hemolysis, EN ISO 10993-4: Under the given conditions the test material did not release substances with relevant 
hemolytic potential. 
- Chemical analysis, EN ISO 10993-18 (GC-MS / FID): Under the given conditions no organic leachables were detected 
in the ethanol/water extracts above the quantification limit (LOQ) of 1 µg/cm²/24 h. As well, no organic extractables were 
detected in the isopropanol extracts.  
 
3. Information on validity:  
This statement refers to the above mentioned products supplied by Compounds division of Ensinger GmbH in Nufringen. 
The present statement has been issued specifically for one particular order and cannot be transferred to other delivery 
or lot numbers, unless it is expressly referenced to this declaration.  The above information and statements are based on our current knowledge and are intended to provide information 
about our products and their uses. Thus, they do not assure or guarantee the chemical stability or the consistency of 
the products and their suitability for the trade in a legally binding way. This statement does not relieve the user of 
performing additional material testing which may be required to obtain product-specific approvals for the final product. 
The suitability of the products for a particular purpose must be ascertained by the component manufacturer or supplier 
under practical conditions of use.  
 
Ensinger GmbH 
 
i.V. Iris Schuller 
Product Compliance Management  
This document has been generated electronically and is therefore valid without signature. 
 
Documentation:  
[1] Manufacturer of the PEEK polymer material: Product Regulatory Information 
[2] GBA Medical Device Services : Testing according to EN ISO 10993 Standard Series 
 
The documents listed in this reference can be made available on request to the competent authorities or inspection 
bodies for the purpose of conformance testing. 



Die hellgraue Eigenfarbe von TECACOMP PEEK MED 

LDS entspricht auch den Anforderungen der Medizin-

branche nach einer klaren, hellen Farbgebung. TECA-

COMP PEEK MED LDS ist als Granulat verfügbar oder 

kann über unseren Partner LITE GmbH auch als Folie bis 

zu einer minimalen Stärke von 100µm geliefert werden. 

Vorteile

TECACOMP PEEK MED LDS bietet außerdem die mit 

dem Polymer PEEK verbundenen, herausragenden 

Vorteile für die Medizintechnik wie:

> sehr gute chemische Beständigkeit 

> sehr gute Sterilisierungsbeständigkeit 

> gute Strahlungsbeständigkeit 

> hohe Widerstandsfähigkeit gegen 

Spannungsrissbildung  

> hohe Dimensionsstabilität  

> hohe Temperaturbeständigkeit 

Anforderungen an LDS

> Fine Pitch Performance 

> Refl ow-lötbar 

> sehr gute Bindenahtfestigkeit und Haftung 

> Wärmeleitfähigkeit 

> niedriger dielektrischer Verlust

Thermische Eigenschaften

Wärmeleitfähigkeit in-plane 1.2 W/(K*m) DIN EN 821

Wärmeleitfähigkeit through-plane 0.5 W/(K*m) DIN EN 821

Temperaturleitfähigkeit in-plane 0.67 mm2/s DIN EN 821

Temperaturleitfähigkeit through-plane 0.28 mm2/s DIN EN 821

Elektrische Eigenschaften

Oberfl ächenwiderstand - 1014 Ω DIN EN 61340-2-3

Volumenwiderstand - 1014 Ω*m DIN EN 61340-2-3

Dielektrischer Verlustfaktor Messfrequenz  von 1 GHz 0.0006 - -

Dielektrische Konstante Messfrequenz  von 1 GHz 3.6 - -

Materialeigenschaften

Ensinger Compounds

TECACOMP PEEK MED LDS grey Granulat

ensingerplastics.com/de-de/compounds


