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communicated the deficiencies as IR after CDRH mid-cycle review was completed. The following IR deficiencies were 
issued:  
 

1. 

Reviewer’s notes:  
 
The sponsor has provided the device system FMEA which identified hazards and provides mitigations/controls 
for the identified hazards and verification of risk controls to reduce the identified risks to health. System failure 
modes, along with their end effects, are evaluated for the olezarsen combination product and is documented in 
Attachment 1 of the System FMEA ( ). Risk Controls have been identified for all failure modes 
within this System FMEA in order to reduce the probability of occurrence as low as possible. All failure modes 
that can result in a hazardous situation are rolled-up to the Hazard Analysis in order to ensure the Hazard Analysis 
provides a complete list of hazards, hazardous situations, and sequence of events, and that the risk of those 
hazards is assessed and controlled. The provided FMEA outlines appropriate hazards and mitigations for the 
device type.  
 
The sponsor also provided the USE FMEA for ISIS 678354 for the Olezarsen Autoinjectors. The user FMEA 
documents the use error analysis for the development of the autoinjector, which includes the identification of use 
errors, potential effects, and related hazards/hazardous situations. The table below shows a summary of the critical 
tasks from the task analysis:  

Reference ID: 5460215
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(b) (4)
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A Use FMEA table is also provided which adequately summarizes the analysis the use errors and potential 
foreseeable misuse along with their resultant effects. Please refer to Attachment 1 of document VV-QUAL-
25847. 
 
The third document provided is the Hazard analysis document for the autoinjector. The hazard analysis entails 
identifying hazards from possible occurrences or “hazardous effects”. These hazardous events could stem from 
the environment or from human factors considerations during development of the olezarsen autoinjector, which 
included Risk Analysis, Risk Evaluation, and Risk Control. The hazard analysis is summarized in Attachment 1-
Hazard analysis Table/Risk control Table (VV-QUAL-25621). The provided hazard analysis table adequately 
identified the potential hazards, their associated risk analysis, risk evaluation and risk control measures.  
 
The individual risk controls are captured in the Risk Controls tab in Attachment 1, allowing reuse across multiple 
sequence of events. The Risk Controls tab identifies how each risk control has been implemented, the evidence of 
effectiveness of the risk control, and whether the risk control may result in a sequence of events  associated with 
existing or new hazards or hazardous situations. Risk controls have been implemented in the form of design and 
labeling requirements, and affected sequence of events and Probability of sequence of events were evaluated and 
modified, if necessary, for the identified hazardous situations. The risk control table is complete and adequately 
describes reasonable controls for the identified hazards. 

 
2. 

Reference ID: 5460215
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(b) (4)
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Reviewer’s notes: The sponsor’s response summarizes the elements of their CAPA SOPs that address the 
requested information. The provided summary of each element is acceptable.  
 

 
4. 
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4. DEVICE DESCRIPTION  
4.1. Device Description 
Olezarsen Solution for Injection is a sterile, single-dose, ready-to-use parenteral solution of olezarsen intended for 
monthly subcutaneous (SC) administration. The formulation contains 100 mg/mL olezarsen free acid (105 mg/mL 
olezarsen sodium) , at a target pH 7.4. Sodium chloride is added to  

. The solution appears clear and colorless to yellow. The drug product is packaged with 0.8 mL deliverable 
volume in a 1 mL Long (1mL L) staked needle glass prefilled syringe (PFS) closed with a  rubber plunger 
stopper. The PFS is assembled into an autoinjector for the final drug product presentation. The autoinjector delivers a 
single dose of 80 mg Olezarsen. 
 
The autoinjector is a prefilled, single-dose, disposable device intended for subcutaneous injection of olezarsen. The 
applicant has developed the olezarsen autoinjector based on  platform autoinjector called . 
The autoinjector carries the placeholder name “TRADENAME” for testing purposes 
 
The olezarsen autoinjector consists of the following components: 
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9.1.1. Evaluation of Test Methods 

Delivered Volume Y, conforms with ISO 11608-
5:2022 

Y Y Y 

Injection Time  Y, conforms with ISO 11608-
5:2022 

Y Y Y 

Needle Extension Y, conforms with ISO 11608-
5:2022 

Y Y Y 

Needle Cover Lockout 
Displacement  

Y, conforms with ISO 23908:2011 Y Y Y 
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(b) (4)

(b) (4)
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21 CFR 820.30 
Summary of 
Design Controls 

Firm(s): Reviewer Discussion – Reviewed in detail in Section 7   
 

21 CFR 820.50 
Summary of 
Purchasing 
Controls 

Firm(s): Ionis 
Pharmaceuticals. Inc. 

21 CFR 820.100 
Summary of 
Corrective and 
Preventive 
Actions 

Firm(s): Reviewer Discussion –  
Reviewed in Section 10.2.3. 
 

21 CFR 820.170 
Summary of 
Installation 

Firm(s): Reviewer Discussion –  
No Installation is required for this device. 

21 CFR 820.200 
Summary 
Servicing 

Firm(s): Reviewer Discussion – 
No servicing is required for this device.  

Subpart G – 
Production and 
Process Controls 

Firm(s): Reviewer Discussion – 
Reviewed in Section 10.3  

Subpart H – 
Acceptance 
Activities 

Firm(s): 
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communicated the deficiencies as IR after CDRH mid-cycle review was completed. The following IR deficiencies were 
issued:  
 

1. 

Reviewer’s notes:  
 
The sponsor has provided the device system FMEA which identified hazards and provides mitigations/controls 
for the identified hazards and verification of risk controls to reduce the identified risks to health. System failure 
modes, along with their end effects, are evaluated for the olezarsen combination product and is documented in 
Attachment 1 of the System FMEA ( ). Risk Controls have been identified for all failure modes 
within this System FMEA in order to reduce the probability of occurrence as low as possible. All failure modes 
that can result in a hazardous situation are rolled-up to the Hazard Analysis in order to ensure the Hazard Analysis 
provides a complete list of hazards, hazardous situations, and sequence of events, and that the risk of those 
hazards is assessed and controlled. The provided FMEA outlines appropriate hazards and mitigations for the 
device type.  
 
The sponsor also provided the USE FMEA for ISIS 678354 for the Olezarsen Autoinjectors. The user FMEA 
documents the use error analysis for the development of the autoinjector, which includes the identification of use 
errors, potential effects, and related hazards/hazardous situations. The table below shows a summary of the critical 
tasks from the task analysis:  

(b) (4)

(b) (4)
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A Use FMEA table is also provided which adequately summarizes the analysis the use errors and potential 
foreseeable misuse along with their resultant effects. Please refer to Attachment 1 of document VV-QUAL-
25847.

The third document provided is the Hazard analysis document for the autoinjector. The hazard analysis entails 
identifying hazards from possible occurrences or “hazardous effects”. These hazardous events could stem from 
the environment or from human factors considerations during development of the olezarsen autoinjector, which 
included Risk Analysis, Risk Evaluation, and Risk Control. The hazard analysis is summarized in Attachment 1-
Hazard analysis Table/Risk control Table (VV-QUAL-25621). The provided hazard analysis table adequately 
identified the potential hazards, their associated risk analysis, risk evaluation and risk control measures. 

The individual risk controls are captured in the Risk Controls tab in Attachment 1, allowing reuse across multiple 
sequence of events. The Risk Controls tab identifies how each risk control has been implemented, the evidence of 
effectiveness of the risk control, and whether the risk control may result in a sequence of events associated with 
existing or new hazards or hazardous situations. Risk controls have been implemented in the form of design and 
labeling requirements, and affected sequence of events and Probability of sequence of events were evaluated and 
modified, if necessary, for the identified hazardous situations. The risk control table is complete and adequately 
describes reasonable controls for the identified hazards.

2.
(b) (4)

(b) (4)
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Reviewer’s notes: The sponsor has summarized the SOPs that include compliance to relevant elements of 21 CFR 
820 subpart I. The summary provided above indicates that the sponsor  verifies the quality systems of the vendors 
through quality system agreements and quality assurance agreements which is often acceptable for combination 
product device manufacturers. The definition of deviations provided above is acceptable and the use of a QMS 
system to document the evaluation of non-conformance is acceptable. The sponsor also indicates that the SOP 
specifies requirements of initial actions to be taken, including segregation of product. This is acceptable.  
The sponsor’s corrective and preventive action (CAPA) program includes a SOP which describes the procedures 
for implementation of CAPA actions and includes effectiveness check to confirm the effectiveness of the actions 
with respect to adverse events. This is acceptable.  
The summary of batch disposition SOPs indicates that the sponsor has dedicated checklists and forms to perform 
the batch disposition review and dispose of non-conforming materials. This is acceptable.  
 

(b) (4)
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Reviewer’s notes:  

(b) (4)
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Reviewer’s notes: The sponsor’s response summarizes the elements of their CAPA SOPs that address the 
requested information. The provided summary of each element is acceptable.  
 

 
4. 

(b) (4)

(b) (4)
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4. DEVICE DESCRIPTION  

4.1. Device Description 
Olezarsen Solution for Injection is a sterile, single-dose, ready-to-use parenteral solution of olezarsen intended for 
monthly subcutaneous (SC) administration. The formulation contains 100 mg/mL olezarsen free acid (105 mg/mL 
olezarsen sodium) , at a target pH 7.4. Sodium chloride is added to  

. The solution appears clear and colorless to yellow. The drug product is packaged with 0.8 mL deliverable 
volume in a 1 mL Long (1mL L) staked needle glass prefilled syringe (PFS) closed with a  rubber plunger 
stopper. The PFS is assembled into an autoinjector for the final drug product presentation. The autoinjector delivers a 
single dose of 80 mg Olezarsen. 
 
The autoinjector is a prefilled, single-dose, disposable device intended for subcutaneous injection of olezarsen. The 
applicant has developed the olezarsen autoinjector based on  platform autoinjector called . 
The autoinjector carries the placeholder name “TRADENAME” for testing purposes 
 
The olezarsen autoinjector consists of the following components: 
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(b) (4)





























(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)



(b) 
(4)

(b) 
(4)

(b) (4) (b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)



















 

v05.02.2019  Page 42 of 42 

 

APPEARS THIS WAY ON ORIGINAL



















    
 
 

v05.02.2019  Page 8 of 35 

4. DEVICE DESCRIPTION  
4.1. Device Description 
Olezarsen Solution for Injection is a sterile, single-dose, ready-to-use parenteral solution of olezarsen intended for 
monthly subcutaneous (SC) administration. The formulation contains 100 mg/mL olezarsen free acid (105 mg/mL 
olezarsen sodium) , at a target pH 7.4. Sodium chloride is added to  

. The solution appears clear and colorless to yellow. The drug product is packaged with 0.8 mL deliverable 
volume in a 1 mL Long (1mL L) staked needle glass prefilled syringe (PFS) closed with a  rubber plunger 
stopper. The PFS is assembled into an autoinjector for the final drug product presentation. The autoinjector delivers a 
single dose of 80 mg Olezarsen. 
 
The autoinjector is a prefilled, single-dose, disposable device intended for subcutaneous injection of olezarsen. The 
applicant has developed the olezarsen autoinjector based on  platform autoinjector called . 
The autoinjector carries the placeholder name “TRADENAME” for testing purposes 
 
The olezarsen autoinjector consists of the following components: 
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(b) (4)

(b) (4)

(b) (4)(b) (4)
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9.1.1. Evaluation of Test Methods

Needle Extension Y, conforms with ISO 11608-
5:2022

Y Y Y

Needle Cover Lockout 
Displacement 

Y, conforms with ISO 23908:2011 Y Y Y

Reference ID: 5446896

(b) (4)

(b) (4)

1 Page has been Withheld in Full as b4 (CCI/TS) immediately following this page



v05.02.2019 Page 23 of 35

Reviewer Comment
The sponsor has provided test results for the device performance requirements based on the acceptance criteria and test methods described in the applicable 
referenced standards. The sponsor has also performed verification testing following system lifecycle preconditioning, including transit testing per ASTM D4169. 
The results show that the device continues to perform per the identified specification acceptance criteria after transit testing with a confidence and reliability of 

%. 
Accelerated aging was defined in accordance with ASTM F 1980. The autoinjector sub-assembly units were aged to years and the finished autoinjector assembly 
was aged to years for a total of years of total real time aging. Fully assembled water filled autoinjectors were subject to years of accelerated aging at 55 ºC.
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(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)

(b) 
(4)
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21 CFR 820.30 
Summary of 
Design Controls 

Firm(s): Reviewer Discussion – Reviewed in detail in Section 7   
 

21 CFR 820.50 
Summary of 
Purchasing 
Controls 

Firm(s): Ionis 
Pharmaceuticals. Inc. 

21 CFR 820.100 
Summary of 
Corrective and 
Preventive 
Actions 

Firm(s): Reviewer Discussion –  
Reviewed in Section 10.2.3. 
 

21 CFR 820.170 
Summary of 
Installation 

Firm(s): Reviewer Discussion –  
No Installation is required for this device. 

21 CFR 820.200 
Summary 
Servicing 

Firm(s): Reviewer Discussion – 
No servicing is required for this device.  

Subpart G – 
Production and 
Process Controls 

Firm(s): Reviewer Discussion – 
Reviewed in Section 10.3  

Subpart H – 
Acceptance 
Activities 

Firm(s): 
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(b) (4)

(b) (4)

(b) (4)









    
 
 

v05.02.2019  Page 35 of 35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Reference ID: 5446896

APPEARS THIS WAY ON ORIGINAL



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

OLUWAFUNMIKE O AJOMALE
09/16/2024 07:09:00 AM

Signature Page 1 of 1

Reference ID: 5446896




