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Presentation Outline

• Background information on USP General Chapters <661.1>, 
<381>, and <665>

• Review of ICH Q3D Section 5.3
• <661.1> Prescribed Elemental Impurities Testing Over-view 

and Summary of Compliance Challenges. 
• <381> Prescribed Elemental Impurities Testing Over-view and 

Summary of Compliance Challenges.
• <665> Prescribed Elementa Impurities Testing Over-view and 

Summary of Compliance Challenges.
• Summary of Industry Comments.
• Final Statement



USP Packaging Committee Series of General Chapters

• <661.1>  Plastic Materials of Construction
– Scope: To provide test methods and specifications for plastic materials of 

construction used in packaging systems…..establish potential safety effect
– Guidelines: Materials that do not meet these requirements are not suitable for 

containers for these dosage forms unless the materials are established to be suitable 
by other means….

– Current status: Officially Enacted Chapter on May 1, 2017.    Delayed implementation 
date until May 1, 2020
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USP Packaging Committee Series of General Chapters

• <381> Elastomeric Closures for Injection
– Scope: The chemical testing prescribed is orthogonal in that the physicochemical 

tests provide a general overview of extracted chemical entities and the 
extractable elements test provides a quantitative assessment of extractable 
elements of concern.

– Guidelines: Antimony, arsenic, cadmium, cobalt, copper, lead, lithium, mercury, 
nickel, vanadium, and zinc are reported in amounts greater than 0.05 μg/g 
converted to μg/component with two significant figures. If the measured values 
are below these values, report the result as less than 0.05 μg/g.

– Current status:  Published in USP PF 43(3).   Review period extended until 30-
SEP-2017.
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USP Packaging Committee Series of General Chapters

• <665> Polymeric Components and Systems Used in the 
Manufacturing of Pharmaceutical and Biopharmaceutical Drug
– Scope: …polymeric manufacturing materials, components, or systems should not 

release substances that accumulate in the pharmaceutical or biopharmaceutical 
product as process equipment-related leachables in quantities that could 
adversely affect product quality or the health of the patient. It is this patient 
safety aspect of suitability for use that is the specific focus of this chapter.

– Guidance:  Arsenic, cadmium, lead, mercury, cobalt, nickel, vanadium, zinc, 
platinum, aluminum: Report the measured value in Solution S3 at values above 
0.01 mg/L (ppm), corresponding to 0.025 μg/g. If the measured values are below 
these values, report the result as less than 0.01 mg/L (ppm), corresponding to 
less than 0.025 μg/g.

– Current Status: Published in USP PF 43(3).   Review period extended until 30-SEP-
2017.
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ICH Q3D Container Closure Statement

5.3 Identification of Potential Elemental Impurities

Elemental impurities leached from container closure systems:   The identification of 
potential elemental impurities that may be introduced from container closure systems 
should be based on a scientific understanding of likely interactions between a particular 
drug product type and its packaging. When a review of the materials of construction 
demonstrates that the container closure system does not contain elemental impurities, 
no additional risk assessment needs to be performed. It is recognized that the probability 
of elemental leaching into solid dosage forms is minimal and does not require further 
consideration in the risk assessment. For liquid and semi-solid dosage forms there is a 
higher probability that elemental impurities could leach from the container closure system 
during the shelf- life of the product. Studies to understand potential leachables from the 
container closure system (after washing, sterilization, irradiation, etc.) should be 
performed. This source of elemental impurities will typically be addressed during 
evaluation of the container closure system for the drug product.

7



<661.1> PLASTIC MATERIALS OF 
CONSTRUCTION



Introduction Section of USP <661.1>



Guidelines for Application of Tests.  USP <661.1



Scope Section of USP <661.1>



Comparison of ICH Q3D Permitted Concentrations (100mL) and <661.1> Specifications
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Elemental 
Impurity

ICH Q3D, 
Parenteral 
Permitted 

Concentration, 
100mL Dose, 

µg/mL

USP <661.1> Limit, 
µg/mL in Extraction 

Solution S31

(polyethylene), 
µg/mL

USP <661.1> 
Limit in 

Extraction 
Solution S3 

(cyclic olefins), 
µg/mL

USP <661.1> Limit 
in Extraction 
Solution S3 

(polypropylene), 
µg/mL

USP <661.1> 
Limit in 

Extraction 
Solution S3      

(PET and PET G), 
µg/mL

USP <661.1> 
Limit in 

Extraction 
Solution S3 
(Plasticized 

PVC), µg/mL

Al None 0.4 0.4 0.4 0.4 N/A
As 0.15 0.01 0.01 0.01 0.01 0.01
Ba 7 N/A N/A N/A 0.4 0.25
Ca None N/A N/A N/A N/A 35
Cd 0.02 0.01 0.01 0.01 0.01 0.01
Co 0.05 0.01 0.01 0.01 0.01 0.01
Cr 11 0.02 0.02 0.02 0.02 0.02
Ge None N/A N/A N/A 0.42 N/A
Hg 0.03 0.01 0.01 0.01 0.01 0.01
Mn None N/A N/A N/A 0.04 0.04
Ni 0.2 0.01 0.01 0.01 0.01 0.01
Pb 0.05 0.01 0.01 0.01 0.01 0.01
Sb 0.9 N/A N/A N/A 0.42 N/A
Sn 6 1 1 1 N/A 1
Ti None 0.4 0.4 0.4 0.4 N/A
V 1 0.04 0.04 0.04 0.04 0.01
Zn None 0.4 0.4 0.4 0.4 100
Zr None 0.04 0.04 0.04 N/A N/A

1Solution S3 (Acid Extraction):  100-g material/250mL 0.1N HCl
2Solution S4 (Alkali Extraction): 20-g material/50mL 0.01N NaOH



Industry Challenges for CCS EI Compliance:
Inconsistencies between <661.1> and <232>/ICH Q3D
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• EI list in <661.1> is not consistent with Q3D:
• (Aluminum, Calcium, Germanium, Manganese, Titanium, Zinc and 

Zirconium are added)
• EI list in <661.1> is not consistent with Q3D Risk Assessment 

for Parenteral Drug Products:
• Class 3 elements Cu, Li are missing entirely.   Antimony included for one 

extraction solution.
• Specifications in <661.1> for EI limits are not consistent with 

PDE based permitted concentrations in <232>/Q3D and appear 
to be completely arbitrary. 

• Product safety based <661.1> EI Specifications are not self-
consistent amongst four polymers.    No explanation provided.



<381> ELASTOMERIC CLOSURES 
FOR INJECTION



Introduction of USP <381>



Section 3.3 of USP <381>



Industry Challenges for CCS EI Compliance:
Inconsistencies between <381> and <232>/ICH Q3D
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• EI list in <381> is not consistent with <232>, Q3D or <661.1>:
• Zinc is required.    Aluminum, Germanium, Zirconium, Calcium, 

Manganese, and Titanium are not included.
• Specifications in <381> for EI limits are not consistent with PDE 

based permitted concentrations in <232>/Q3D and appear to 
be completely arbitrary.



〈665〉 POLYMERIC COMPONENTS AND 
SYSTEMS USED IN THE MANUFACTURING OF 
PHARMACEUTICAL AND
BIOPHARMACEUTICAL DRUG PRODUCTS



Scope Section of USP <665>



Section 4.10 of USP <665>



Section 4.2.2 Specifications of USP <665>



Industry Challenges for CCS EI Compliance:
Inconsistencies between <665> and <232>/ICH Q3D
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• EI list in <665> is not consistent with Q3D or <661.1>:
• Aluminum, Zinc and Platinum (a Class 2B EI) is included.   
• Additional elements mandated in <661.1> are not included in <665> 

(Calcium, Germanium, Manganese, Titanium, Zirconium)
• Class 3 elements Sb, Cu, Li not included
• Specifications in <665> for EI limits are not consistent with 

PDE based permitted concentrations in <232>/Q3D and 
appear to be completely arbitrary.



Summary of Comments
Specific inconsistencies in proposed USP chapters <661.1>, <381> and <665> are as follows:

• Chapters <661.1>, <381> and <665> mandate arbitrary prescribed limits for elemental impurities of 
packing components with no consideration for drug product dose, route of administration or 
relative toxicity. The proposed specifications appear to be completely arbitrary.

• Chapter <661.1> introduces specifications for the elements aluminum, calcium, germanium, 

manganese, titanium, zinc and zirconium that are not identified as elements of toxicological 
concern in <232>/ICH Q3D.

• The elements aluminum and zinc are included as targeted elemental impurities in <665> and zinc is 
included as a targeted elemental impurity in <381>.  

 These elements are not defined as elemental impurities of toxicological concern in either USP 
<232> or ICH Q3D.  

 Regulations for controlling aluminum in large volume parenteral nutrition and dialysates 
appropriately assure patient safety.  

 Why zinc would be included at such a low acceptable concentration in both chapters is not 
explained.



Summary of Comments, Continued…

Specific inconsistencies in proposed USP chapters <661.1>, <381> and <665> are as follows:

• Proposed chapter <665> includes prescriptive platinum analysis even though as a USP <232>/ICH 
Q3D Class 2B element, measurement is not required unless intentionally included in the process.

• Elemental impurities listed in <661.1> are not included in the prescribed targets lists in <381> or 
<665>, namely germanium, zirconium, titanium, manganese or calcium. 

• Elemental impurities specifications are not assigned to other sources of elemental impurities by 
USP or ICH, such as excipients and water, that are included in the overall EI control strategy for drug 
products.    

• Why mandated testing would be prescribed for container/closer components at such low 
acceptable concentrations in these packaging chapters is not explained, is inconsistent and 
does not appear appropriate.

• If evidence exists that container/closure components represent a heightened risk to patient 
safety, then that evidence needs to be brought forward.



Final Statement
• The IQ Consortium ICH Q3D Implementation Working Group has grave 

concerns about the below 1000 chapters being proposed by the USP 
Packaging Committee with respect to elemental impurities control.  

• The fundamental misalignment of USP <661.1>, <381> and <665> with USP 
<232> and ICH Q3D, as proposed, will result in extensive analyses being 
conducted across the entire pharmaceutical industry for no additional 
assurance to patience safety.

• Prescribed testing per a below 1000 USP chapter to these levels in 
container/closure components simply makes no sense from either or safety 
or quality perspective. 

• The working group recommends that the sections pertaining to prescribed 
elemental impurities testing in these three chapters be stricken entirely and 
replaced with a reference to <232> with instructions to adhere to the risk 
assessment paradigm for elemental impurities control and monitoring from 
ALL sources including CCS. 
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