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Blood Collection Tube Manufacturing

Introduction to Blood Collection Tube Manufacturing

Blood collection tube manufacturing is vital in the medical diagnostics industry. Blood
collection tubes, often called vacutainers, are sterilized glass or plastic tubes used to
collect, store, and preserve blood samples for laboratory testing. Each tube contains
specific additives to maintain the integrity of particular blood components, which is
critical for accurate diagnostic results.

Colored rubber stoppers identify the additive type and ensure proper sample handling.
Using the wrong tube can lead to inaccurate test results, underscoring the importance
of precision in manufacturing and rigorous quality control.

Modern tubes commonly include gel barriers, clot activators, or anticoagulants,
essential for laboratory workflows like serum separation, hematology, and biochemistry
analysis.

Types of Blood Collection Tubes



Understanding tube types is essential in manufacturing and laboratory use:

No Additive Tubes: General blood collection, providing pure serum for various
tests.

Serum Blood Collection Tubes: With or without clot activators; usually brick-red
caps.

Hemo Repellent Coated Tubes: Silicon-coated to prevent blood cells from
sticking to walls, ensuring faster coagulation and precise testing.

Gel + BCA Tubes: Contain barrier gel for serum-cell separation without mixing
additives.

Whole Blood Collection Tubes: Include EDTA tubes for blood cell analysis and
ESR tubes for anticoagulation tests.

Plasma Blood Collection Tubes: Provide high-quality plasma for diagnostic use.

Blood Collection Tube Manufacturing Process

The process consists of multiple critical stages to ensure quality and regulatory
compliance:

1.

Tube Molding: Production of small plastic tubes using electric or hydraulic
molding machines. Uniform size and shape are vital.

Component Cleaning: All parts are cleaned to remove contaminants, essential
before surface finishing or assembly.

Assembly Line: Automatic or semi-automatic lines assemble tubes, insert
stoppers, dose additives, and apply labels. Standard throughput can reach 200
tubes per minute.

Sterilization: Tubes are sterilized via gamma radiation, ethylene oxide (EtO), or
steam depending on materials.

Quarantine (Finished Goods Store): Tubes are temporarily stored; final quality
checks ensure only defect-free tubes reach the market.

Blood Collection Tube Manufacturing Machinery

BCT Cap and Stopper Combination Machine: Precision insertion of rubber
stoppers.

Labeling Machine: Applies labels for tube identification and traceability.
Dosing Machine: Automatically adds liquid additives or reagents inside tubes.
Capping Machine: Seals tubes with either plastic or metal caps, ensuring
tightness.

Centrifuge Machine: Separates blood components effectively.



e Shrink Packaging Machine: Wraps tubes with PE, POF, or PVC shrink films for
protection.

Quality Standards and Regulatory Compliance

Manufacturing adheres to:

e FDA 21 CER Part 820 Quality System Regulation
e |SO 13485 Medical Device Quality Management System

Strict documentation and traceability maintain product integrity and audit readiness.
Proper packaging, labeling, and sterilization ensure tubes remain sterile and functional
through the supply chain to clinical use.

Market Insights

e Increasing global demand driven by healthcare awareness and diagnostics
growth.

e Innovations like gel-barrier tubes and additive improvements are market
differentiators.
Automation advancements improve productivity and quality consistency.
Skilled healthcare professionals and trained lab technicians support the
expanding market.

Partnering with Operon Strategist

Operon Strategist supports manufacturers with:

Efficient plant layout and turnkey manufacturing solutions
Regulatory guidance for EDA, CE Marking, and ISO certifications
Process optimization from molding through packaging

Quality assurance and documentation systems

End-to-end project management for successful market entry

Related Manufacturing Solutions

Disposable Surgical Drapes

Catheter Manufacturing

IV Set Manufacturing

Syringe Production

3D Printing in Medical Device Manufacturing



https://operonstrategist.com/services/turnkey-project/quality-management-system/fda-21-cfr-part820/
https://operonstrategist.com/services/turnkey-project/quality-management-system/iso-13485/
https://operonstrategist.com/services/turnkey-project/quality-management-system/
https://operonstrategist.com/services/turnkey-project/product-feasibility-and-project-report/
https://operonstrategist.com/services/turnkey-project/
https://operonstrategist.com/services/regulatory-approvals/fda-510k/
https://operonstrategist.com/services/regulatory-approvals/ce-marking/
https://operonstrategist.com/disposable-surgical-drapes-manufacturing/
https://operonstrategist.com/catheter-manufacturing-process/
https://operonstrategist.com/iv-set-manufacturing/
https://operonstrategist.com/how-to-start-manufacturing-of-disposable-syringes/
https://operonstrategist.com/complete-guide-for-3d-printing-in-medical-device-manufacturing/

Medical Gloves Manufacturing
Surgical Bandage Production
Orthopedic Implants Manufacture
Surgical Instruments

Dental Implants Manufacturing

Surgical Sutures
Stop Cock Manufacturing



https://operonstrategist.com/how-is-medical-glove-manufacturing-done/
https://operonstrategist.com/surgical-bandage-manufacturing-plant/
https://operonstrategist.com/orthopaedic-implants-manufacturing/
https://operonstrategist.com/surgical-instruments-manufacturing/
https://operonstrategist.com/dental-implants-manufacturing/
https://operonstrategist.com/a-guide-to-surgical-suture-manufacturing/
https://operonstrategist.com/3-ways-stop-cock-manufacturing/
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