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Bever Medical Industry

1. Intravenous

2. Nutrition 

3. Catheter 

4. Drainage

5. Oxygen Therapy

6. Latex Tube

Product
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Extension Tube

The extension tube delivers medication to the patient by 
connecting to the other devices such as syringe pump to 
deliver infused substances or blood components into or 
out of the body through blood vessels. 

Thai Industrial Standards: TIS 2385 – 2551: Extension tube for medical use

International Organization for Standardization:
ISO 8536 – 10:2004 Infusion equipment for medical use – Part 10 : 
Accessories for fluid lines for use with pressure infusion equipment 
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Extension Tube

• Various sizes of extension tubes for medical use 
are manufactured by BMI. 

• In this study, an extension tube 12-inch was 
used as an example for physical testing.



ISO/IEC 17025

Implementing ISO/IEC 17025 as part of laboratory quality initiatives provides both laboratory and business benefits. 

KEY BENEFITS OF ISO/IEC 17025 ISO/IEC 17025:2017 Compliance Requirements
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Objectives

To implement the laboratory quality 
management system according to 
ISO/IEC 17025

To certify the physical test of extension 
tubes for medical use 
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Overview of Methods

01

03

Laboratory setup

Test of length

02 Test of volume

08 Implementation 
ISO/IEC 17025

06 Test for leakage

07 Test of female conical 
fitting

05

04 Test of male conical fitting 
dimension

Test for tensile strength

To implement the laboratory quality management system and to achieve accreditation

To determine the leak between female conical fitting and tubing

To measure length of the extension tube

To measure volume inside the extension tube

Lab equipment and measuring devices set up  

To measure  the dimension of male conical fitting  

To measure the strength between joints and tubing 

To determine the leak of extension tube
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1. Laboratory Setup

The laboratory has been set up within the production department and 
controlled in an environment under positive pressure cleanroom 
conditions to maintain a stable environment for products and operations 
with relative humidity levels at 50 ± 10 %RH and temperatures at 20 ± 5 °C.

Balance

Ring gauge

Steel Ruler Thermometer

CRM DI water

Standard Weight Set

UTM



2. Test of Volume

(A) The cap on female and male conical fitting of the sample were removed. 
(B) The sample and a plastic syringe on a plastic container. 
(C) Weighing the sample and a plastic syringe on a plastic container 3 times. 
(D) Fully injected distilled water from the syringe into the sample. 
(E) Weighing again 3 times and recorded.
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3. Test of Length

The sample was placed smoothly beside the steel ruler. 
A cap on female and male conical fitting were removed before measured 3 times and recorded.
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4. Test of Male Conical Fitting Dimension

(A) A reference gauge was placed on the compression plate. 
(B) The end of male conical fitting was gently loaded in a gauge hole and compressed 
         with a total axial force of 5 N and laboratory specified at ± 0.05 N for 10 sec.
(C, D) The small end of male conical fitting shall be between the A and B planes of a 
reference gauge and observed by vision measurement machine.

Gauge for testing 6% (Luer) conical fitting. 
(A) A reference gauge model ISO 594-1-Fig 3A. 
(B) Drawing of gauge (ISO 594-1) 
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5. Test for tensile strength

(A) The female and male conical fitting were applied with UTM 
on the upper side and lower side.
(B) Exposed with tensile force at 15 N and specified at ± 0.15 N 
for 15 sec. All seam welding must not separate from each part . 
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6. Test for Leakage

(A) The container was added with distilled water at 20-30 °C. 
(B) Whole tube was immersed in a water container and applied with an 

internal air pressure of 50 for 2 min and laboratory specified at ± 1 kPa. The 
sample was examined for air leakage by visual check.
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7. Test of Female Conical Fitting

The sample was fully added with distilled 
water. The end of the male conical fitting 
was tightly closed. The tubing connected air 
supply was added with distilled water and 
opened. Then applied a pressure of 300 ± 
10 kPa for 30 sec. The sample was examined 
for air leakage by visual check.
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8. Implementing ISO/IEC 17025

1. Learning ISO/IEC 17025

3. Assuring the quality of test results

5. Internal Audit and External Audit

4. Risk and opportunity assessment 
and management reviews

2. Documentations

รบัค ำขอและตรวจสอบควำมครบถ้วนของเอกสำร

ตรวจ
เบือ้งต้น

ตรวจประเมิน

ตรวจติดตำมกำร
แก้ไขข้อบกพร่อง ออกใบรบัรอง

สรปุรำยงำนเสนอคณะอนุกรรมกำรฯ และคณะกรรมกำร

ตรวจติดตำม
กำรรบัรอง

ตรวจประเมิน
ใหมท่ัง้ระบบ

ส ำนักงำนมำตรฐำนผลิตภณัฑอ์ตุสำหกรรม 
(สมอ.) กระทรวงอตุสำหกรรม
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Conclusion

01

02

03

04

Lab Setup
In this study, a 2.5-million-baht was invested for setting up 
a physical testing laboratory under the clean room 
conditions and acquiring the measurement equipment. 

Physical Testing
Six parts of physical test were performed in accordance 
with requirements specified in the standard TIS 2385-2551. 

Certification Report
Additionally, we also confirmed that a total of 1.75 million 
pieces of extension tubes have been certified the quality 
improvements. 

ISO/IEC 17025 Implementation
The ISO/IEC 17025 has been implemented under the supervision 
by NIMT to improve the reliability of testing reports in laboratory 
activities and to achieve ISO/IEC 17025 accreditation.
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THANK YOU 
FOR YOUR ATTENTION

Contact: Athicha Kittiwattanokhun
Email: athicha91@gmail.com
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Industrial Postdoc/Postmaster : 
ก ำลังคนคุณภำพสูงเพ่ือสนับสนุนอุตสำหกรรมยุทธศำสตร์ของประเทศ

ขอขอบคุณผู้ใหก้ำรสนับสนุน 
Industrial Postdoc

"Industrial Postdoc รุ่น 1, รุ่น 2 และรุ่น 3”
ได้รับงบประมำณสนับสนุนจำกกองทุนส่งเสริมวิทยำศำสตร์ วิจัยและนวัตกรรม 

โดยหน่วยบริหำรและจัดกำรทุน ด้ำนกำรพัฒนำก ำลังคน และทุนด้ำนกำรพัฒนำสถำบันอุดมศึกษำ กำร
วิจัยและกำรสร้ำงนวัตกรรม (บพค.)

This research has received funding support from the NSRF via the Program 
Management Unit for Human Resources & Institutional Development, Research and 

Innovation (PMU-B)
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