
产品信息

LDS(激光直接成型)是一种使电子电路直接放在立体组件上的

技术。虽然LDS技术还没有在 医疗行业像其他行业一样知名 

但目前已经有了将这项技术用于应用的初步方法。

特别是在需要小型化的地方，例如在显微外科，个性化医疗，光

学传感器或用于诊断的生物传感器，带有微泵的药物输送或测量

各种身体参数的护理点设备。

医疗设备中的物联网

LDS电路输送也可用于靠近人体的区域，它们可以实现功能集

成，支持数据收集和传输。

LDS电路也可用于诊断集成传感器和测量设备。总的来说，LDS

为医学上提供了很多可能性。

优化空间利用率

LDS对于一个三维组件的一个关键优势也是它的延展性和设

计。这就允许非常紧密的设计方案。这支持了医学行业致力于发

展越来越小，一体化的解决方案。

优化空间利用率

医疗一体化解决方案的关键需求技术就是生物相容性。恩信格

开发了TECACOMP PEEK MED LDS灰色，基材是有LDS的

能力和生物相容性。

TECACOMP PEEK MED LDS灰色适合所有需要生物相容性

的医疗应用与皮肤和组织接触不超过24小时，必要时，间接接

触血液。此外，材料可焊接。

商业案例 – TECACOMP PEEK MED LDS grey

恩信格合规部出具的证书
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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. 



TECACOMP PEEK MED grey固有的浅灰色也符合医疗行业

对于产品明亮的颜色的要求。

TECACOMP PEEK MED LDS grey为颗粒状也可以通过我们

的合作伙伴LITE GmbH提供最小厚度为100微米的薄膜。

优势

TECACOMP PEEK MED LDS grey还展示了与聚合物PEEK

相关的医疗技术的突出优势，例如:

> 非常好的耐化学性

> 非常好的耐杀菌性

> 良好的耐辐射性能

> 高抗应力开裂性

> 高尺寸稳定性

> 耐高温

LDS要求

> 细间距表现

> 回流焊

> 非常好的焊缝强度和粘接强度

> 导热

> 低介电损耗

热性能

热导率 面内 1.2 W/(K*m) DIN EN 821

热导率 垂直 0.5 W/(K*m) DIN EN 821

热扩散性 面内 0.67 mm2/s DIN EN 821

热扩散性 垂直 0.28 mm2/s DIN EN 821

电气性能

表面电阻率 - 1014 Ω DIN EN 61340-2-3

体积电阻率 - 1014 Ω*m DIN EN 61340-2-3

介质损耗系数 测试频率为1 GHz 0.0006 - -

介电常数 测试频率为1 GHz 3.6 - -

材料特性

Ensinger Compounds

TECACOMP PEEK MED LDS grey颗粒

ensingerplastics.com/en/compounds


