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[bookmark: _Hlk170825530]Survey results
Comments collected from participants for the survey are listed below. 

General questions regarding the concept of control strategies (scope: submicron and subvisible particles)
Q1: Do you have any experience of feeding back the results of the assessment of aggregates and insoluble particulates into the development of control strategies (risk reduction) ?
Detailed comments of "Yes"
· We use the results of protein aggregates and particles evaluation obtained during the developments for the basis of acceptance criteria.
· We use the results of protein aggregates and particles evaluation to determine storage conditions based on the measured increasing trends.
· We have measured protein aggregates and particles in the manufacturing process using SEC, identified a preparation step where aggregates increased, and changed the manufacturing process.
· We have measured protein aggregates and particles in the manufacturing process using FI method, identified a filling step where particles increased, and changed the manufacturing process.
· We have used DLS to measure formulations that are likely to generate aggregates, and monitored submicron particles that could potentially become insoluble particles in the future, and screened formulations and manufacturing processes. 
· In setting the parameters in process control, we took into consideration the results of protein aggregates and particles evaluation obtained during the formulation change and the severe test.
· We have previously observed the proteinaceous particles caused by the PFS plugging method, then we have modified the plugging methods.
· We have monitored protein aggregates and particles during the storage and reflected them in the formulation development.
· We used SEC, AUC, qLD, etc. to evaluate the characteristics of aggregates (dissociability /association property, etc.), and based on the results, we make decisions such as treating the aggregates as product related substances if they are dissociable.
Detailed comments of "Situation-dependent"
· Based on the results of particles (inherent, subvisible) evaluation obtained using clinical batches, we set not only specifications (test procedures and acceptance criteria), but also monitoring with FI method for the control strategy. 

Q2. In addition to acceptance criteria, do you use any other action limits of protein aggregates and particles (size, distribution, and concentration) for further investigation?
Detailed comments of "No"
· Currently we are in a step for collecting data and are yet to adopt it to a control strategy because the relationship between the number of particles and quality/efficacy is not clear.
· We have not set specific action limit, but if we obtain irregular results of particles, we will investigate the cause of the particles, and we will fix the problem.
Detailed comments on a " Situation-dependent" 
· We use particle size distribution and particle count data to understand the trends of particle increase.

Q3. If the number of particles exceeds the acceptance criteria or action limit, do you identify the origin of the particles?
Detailed comments of "Yes"
· When visible particles are detected, we identify the origin of the particles.
· When visible particles are detected, we perform imaging analysis.
Detailed comments of "No"
· We did not experience that the number of particles exceed the acceptance criteria.
Detailed comments on a "Situation-dependent" 
· If the number of particles exceeded unexpectedly during development phase, we may examine the origin of them.
· We identify the origin of the particles if there is an investigative department in the commissioned CMO.
Detailed comments on "Under discussion"
· Although we have only experienced a much smaller number of subvisible particles than the acceptance criteria, we used IR spectra and electron microscopy (SEM-EDX) to analyze insoluble foreign particles. As another possible method, it is easy to confirm whether the particles are silicon oil or air bubble by simultaneous measurement using the FI method and the BMI method. In addition, BMI fluorescence detectors and fluorescent dyes may be effective in identifying the origin of the particles.

Q4. Are there any literatures that you use as evidence when setting the acceptance criteria, or other action limits?
Detailed comments of "Yes"
· We are fully compliant with Japanese pharmacopeia, and documents of our company.
· The acceptance criteria are set based on Japanese pharmacopoeia according to the situation.
· We use the official guidelines and PDAJ2015_PCMO L01-Setting Specifications for Biological Investigational Medicinal Product, Vol. 69, No. 5.
Detailed comments of "No"
· We have not set any limits, but the acceptance criteria.
· Basically, we set the acceptance criteria based on each pharmacopoeia.

Questions regarding visual inspection of injections
Q5. Do you use a limit on typical rejection rate to identify lots which are below the criteria in 100% inspection?
Detailed comments on a "situation-dependent" 
· We used the limit for some biopharmaceuticals in accordance with the regulation (PIC/S GMP annex 1) in some cases.

Q6.  After the 100% inspection, do you determine the sample size and the number of defect vials using AQL (Acceptable Quality Limit)?
Detailed comments of "No"
· After the 100% inspection, we collect a specified number of vials and confirmed that there is no single vial containing a visible particle that could be easily detected.

Q7.  If visible particles are observed, do you identify and classify the origin of the particles according to USP<1787>?
Detailed comments on a "situation-dependent"
· Visible particles have almost never been observed in products manufactured under GMP, so there are few cases, but we have identified the origin of the particles using IR spectra and SEM-EDX.

Q8. When you observed visible particles, do you accept a contamination of inherent or intrinsic particles derived from such as proteins or silicone oil? If so, how do you tolerate it?
Detailed comments of "Yes"
· In principle, we do not remove a contamination of protein aggregate particles. For the silicone oil, it is acceptable if the number of particles is below the acceptance criteria of particulate matter test.
· After the investigation of causes, we make a decision based on safety and spread of the contamination.
· We make a decision based on the impact to the quality of the product (purity tests, biological activity, quantitative values, etc.).
· We make a decision based on the size of the particles.
Detailed comments on a " Situation-dependent " 
· We may identify intrinsic particles and inherent particles in a specification test method, and in some cases, we identify them during investigation after the inspection to determine whether they are acceptable.
· The visible particles detected at release test are not accepted, even if they are intrinsic or inherent particles. However, I think it is essentially acceptable.
· The method for determining acceptable proven particles is specified in the SOP. In the case of silicone oils, we perform characteristic analysis, and if they are identified as silicon oils, they are acceptable.

Q9. When you accept intrinsic or inherent particles observed in the visual inspection, do you use standards such as PoD (Probatility of detection), size, and limit samples?
Detailed comments of "No"
· If we observed visible particles, we identify them and make a decision after investigating the cause.
Other comments
· We do not accept the contamination of particles even if they are intrinsic or inherent.

Questions regarding safety evaluation (scope: submicron and subvisible particles)
Q10. Have you faced any safety issues due to protein aggregates and particles during development and post-marketing?
Detailed comments of "Yes"
· Although there was no serious safety issue in the past, we experienced a contamination of protein-derived particles. In lots where sub-micron particles are observed using DLS in the initial stage, we often observe inherent particles in the later stage of development. In those lots, subvisible particles of 1-10 μm are quite often observed using FI method.
· Once the number of subvisible particles of 10 μm or more has increased, which has been a problem.
· Inherent particles and visible particles are issues basically.
· Sub-visible or visible, intrinsic or inherent particles are issues.

Q11. In the early stages of development (before Ph1), do you feel that there are any issues regarding safety risks for the assessment and control of protein aggregates and particles?
Detailed comments of "Yes"
· We are unable to manage particles in the size between SEC and FI/LO methods.
· It is difficult to evaluate the safety of products in which the observed amount of aggregates/ particles are slightly lower than the acceptance criteria. There is an approach of using a slightly lower quality products in the early stages of clinical trial, provided that we use higher quality of product in the actual products. However, we do not take that approach because the risk for patients is unknown.
· There is a problem of the particles occurs during end-user testing.
· In the early stages of development, there is no experience in clinical use, and it is unclear whether the particles actually affect the efficacy and safety, and in many cases, the items generally listed in specifications are used as a monitor (SEC: main peak ●%, HMW and LMW: monitor). It is also unclear what extent these are acceptable.
Detailed comments on a " Situation-dependent "
· The risk management is difficult because it is necessary to consider formulation design, such as dosage and dosage form for each product.

Q12. In the assessment and control of protein aggregates and particles in the clinical trials (after Ph1), do you feel any issues regarding safety risks?
Detailed comments of "Yes"
· In cases where there are many submicron and subvisible intrinsic particles, the permissible values in humans are unknown, and the risk cannot be accurately estimated.
· We are unable to manage the size between the SEC and FI/LO.
· It is difficult to evaluate the safety of aggregates and multimers near the lowest limit of the specification. In addition, there is an approach of using a slightly lower quality formulation in the early stages of clinical practice on the premise of increasing purity in the future, but it has not been possible to deal with it in consideration of the risk to patients.

Q13. In non-clinical safety studies, have you discussed the intentional use of lots in which higher amount of aggregates and subvisible particles were observed?
Detailed comments of "Yes"
· In some cases, we use intentionally degradated products in non-clinical trials.
Detailed comments of "No"
· It is unknown because the department in charge is different.

Q14. Have you performed in vitro evaluation assays to assess the safety of protein aggregates and particulates? If so, what kind of in vitro evaluation assays did you perform?
Detailed comments of "Yes"
We usually evaluate several particle nature or attributes (described in USP <1788>) which are indirectly related to the safety.



