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Molecular Diagnostics
Oligo quality is critical for assay performance

• Repeatability

• Linearity
• Range
• Robustness

• Specificity
• Detection Limit
• Quantitation Limit
• Accuracy
• Precision



• Not the highest purity
• Not just Quality Control

Assuring highest quality oligos
Good Manufacturing Practices (GMP)
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I. IVD Tests (IVDTs), production by Medical 

Device manufacturers, used by clinical labs

II. Lab Developed Tests (LDTs), development, 

validation, production and use by clinical labs

IVD & Lab Developed Tests
Good Manufacturing Practices (cGMP)

� Comparing two approaches

� Regulatory - Quality - Risk management - Financial



• Medical Device Manufacturer (MDM) needs 
to have a QMS in compliance with GMPs: 
– FDA 21 CFR Part 820
– IVD Directive 98/79 EEC: CE marking

• MDM needs to ensure that a supplier of 
oligos uses an appropriate QMS

• In practice: MDMs require their kit 
components (e.g. oligos) to be made under 
GMP

IVDTs
Highly regulated industry



ISO 13485

GMP 
Quality management systems

–Documenting  procedures

–Validating all methods

–Controlling production process

–Extensive recording of quality 
results

–Ensuring full traceability of 
operators, equipment, raw 
materials, facility

–Incoming QC raw materials

–Controlling environment 
(bioburden/contamination)



• QMS compliant with ISO13485 and FDA 21 CFR p. 820
• Process control through use of checklists and SOPs, 

followed by sign-off of every step.

• Establish full traceability
• Release of batch record, certificate of analysis and final 

product by QC authorized person.
• Prevent cross-contamination / Mix-ups

– Clean rooms for production, access via airlocks, 
specific gowning, project segregation

GMP 
Oligo production



GMP 
Facility/environment for oligo production



Lab Developed Tests

• In-house development, validation, production 
and use by clinical lab

• Components bought from vendors
• Non-GMP oligos (ISO 9001): “research-grade”
• Correct functional performance is verified 

through incoming QC



Lab Developed Tests 
GMP vs. Research Oligos

• Regulatory/legislative
• Quality
• Risk management 
• Financial



Lab Developed Tests 
Regulatory/legislation

• No European IVD Directive for clinical labs
• Requirements are described in national laws which are

diverse and numerous 
• Head of the lab is responsible for quality of results and 

control over components affecting quality
• Voluntary standard, ISO15189, mentions possibility to 

use supplier’s certified quality system as proof for 
suitability of a critical component for a molecular 
diagnostic assay

� No regulatory requirement for GMP oligos



Lab Developed Tests 
Quality (1)

• MDMs use GMP oligos, they know that oligo
quality is critical for functional assay 
performance

• Can incoming QC replace a GMP process?
• FDA (§ 820.50): quality of a product is 

achieved through proper control of the 
manufacture of that product.

� Quality cannot be fully tested into 
products afterwards!



Lab Developed Tests 
Quality (2)

• WHO follows same line of thinking for
medicinal products:

• Good quality must be built in during the 
manufacturing process; GMP prevents errors 
that cannot be eliminated through quality 
control of the finished product. Without GMP 
it is impossible to be sure that every unit of a 
product is of the same quality as the products
tested in the laboratory



Lab Developed Tests 
Risk Management

• ISO14971 lists hazards associated with medical 
devices in normal/fault conditions

• Hazards like non-specificity or reduced sensitivity 
may impact patient health

• Manufacture of critical assay components with a 
GMP process will reduce that risk

• Absence of GMP will increase the risk 
� Use of GMP oligos is an effective measure to 

reduce the risks potentially impacting patient 
health



GMP vs. Research: 40-mer FAM beacon
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GMP vs. Research: 40-mer FAM beacon
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• Oligo quality is critical for assay performance
• Only GMP assures consistent, highest quality
• GMP = compliant with ISO13485 (notISO9001)
• Regulatory,no GMP requirement for Clinical labs
• Quality, incoming QC cannot replace GMP
• Risk Management, GMP reduces the risks potentially 

impacting patient health
• Financial, increased GMP costs can be minimized if 

clinical labs order higher quantities, GMP may offer cost 
savings through reduction of IQC procedures

In Summary 



• The use of GMP critical components, like primers 
& probes, from a quality and risk management 
point of view, offers compelling advantages over 
the use of non-GMP “research-grade” oligos.

• From a financial point of view there is no reason 
not to useGMP primers & probes in Lab 
Developed Tests.

Conclusions
to GMP or not to GMP? 


