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Decision? Decision Date District Decision Type Made By Org Name 
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Establishment Inspection Report FEI:  3015009021 
Boehringer Ingelheim Biopharmaceuticals (China) Ltd. Inspection Start:   05/29/2023 
1090 Halei Road, Shanghai, 201203, P.R. China Inspection End: 06/09/2023 

Trade Zone, Shanghai, China. The inspection covered the firm’s Quality, Production, Materials, 
Facilities and Equipment, Laboratory Controls, and Packaging and Labeling systems, in order to 

(b) (4) (b) (4)assess the firm’s readiness for (also referred to as  drug substance 
(DS) and drug product (DP) commercial manufacturing.  A seven-item Form FDA 483 was 
issued to the firm at the end of the inspection on June 9, 2023, for the following observations:  
(1) The responsibilities and procedures applicable to the firm’s quality unit are not in writing and 
fully followed; (2) The firm has not established and followed appropriate visual inspection 

(b) (4)procedures designed to assure batches of products meet appropriate specifications and 
statistical quality control criteria as a condition for their approval and release;  (3) Procedures 
designed to prevent microbiological contamination of drug products purporting to be sterile are 
not established and followed; (4) The firm failed to excise appropriate controls to protect the 

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

electronic data acquisition and/or manufacturing control systems used for drug substance 
and drug product manufacturing;  (5) The firm’s current drug substance manufacturing 
practices present high risk for potential contamination;  (6) Written records of investigations into 
unexplained discrepancies, the failure of a batch or any of its components to meet specifications, 
do not always include appropriate conclusions and follow-ups;  (7) Laboratory controls do not 
include the establishment of scientifically sound and appropriate standards designed to assure 
that components and in-process materials conform to appropriate standards of identity, strength, 
quality, and purity. 

The section of this report entitled “General Discussions with Management” details other 
inspectional observations discussed with the firm’s management during the inspection.  The 
firm’s management stated that Boehringer Ingelheim Biopharmaceuticals (China) Ltd. would 
provide a written response to the inspectional observations within 15 business days.  No refusals 
were encountered, and no samples were collected. 

II. ADMINISTRATIVE DATA 
(This section was written by ZL.) 

Inspected firm: Boehringer Ingelheim BioPharmaceuticals (China) Ltd. 
Location: 1090 Halei Road, Pilot Free Trade Zone, Shanghai, 201203, China 
Mailing Address: 1090 Halei Road, Pilot Free Trade Zone, Shanghai, 201203, China  
Phone: (+) 86-21-20584258 

Dates of inspection: May 29 - June 2, 2023 & June 5 - 9, 2023 
Days in the facility: 10 

FMD-145 and official regulatory correspondence should be sent to: 

Name: Dr. Yuguo Zang 
Job Title: General Manager, Boehringer Ingelheim BioPharmaceuticals (China) Ltd   
Address: 1090 Halei Road, Pilot Free Trade Zone, Shanghai, 201203, China     
Phone: (+) 86-21-20600007 
E-mail: yuguo.zang@boehringer-ingelheim.com  

Participants:  

Zhong Li, Ph.D., Sr. Pharmaceutical Quality Assessor, CDER/OPQ/OPMA/DBM/B1 (ZL) 
Leiyun Boone, Ph.D., Lead Biologist, CDER/OPQ/OBP/DBRRIV (LB) 

2 

mailto:yuguo.zang@boehringer-ingelheim.com


































    
 

                 
 
 

 

 
 
 
 
 
  

 

 

 

Establishment Inspection Report FEI:  3015009021 
Boehringer Ingelheim Biopharmaceuticals (China) Ltd. Inspection Start:   05/29/2023 
1090 Halei Road, Shanghai, 201203, P.R. China Inspection End: 06/09/2023 

  DP Filling System Assembly vendor 
 vendor 

  Inoculation/passages sterile components vendor 
  Rabbit Pyrogen Test provider 

 HVAC and clean environment 
 maintenance/test 

vendor 

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

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

(b) (4)

provider, [Exhibit ZL-16]. I (ZL) pointed out to 
the firm that its documented supplier qualification failed to include a comprehensive assessment 

(b) (4)

My review revealed that the firm currently does not perform any audit of the contractor service 
providers that are responsible for the firm’s HVAC and clean environment maintenance and 
testing, including HEAP filter integrity testing for the firm’s DS and DP manufacturing facilities.  
Specifically, only a verification of adherence to BI’s QMS was performed for the service 

and associated site audit of the service provider’s capability to perform the critical validation 
services.  I (ZL) expressed my concern to the firm that its quality unit had not fully exercised its 
responsibilities regarding the critical service contractors’ qualification.  I (ZL) stated to the firm 
that it is essential that the firm selects a qualified contractor and maintains sufficient oversight of 
the contractor’s operations to ensure that it is fully CGMP compliant.  This concern was 
communicated to the firm’s management as a verbal discussion item (ZL-06) during a closeout 
meeting on June 9, 2023. Firm’s management understood the concern and had no specific 
comments during the closeout discussion.   

Product Complaints/Returns Procedures 
(This section was written by LB.) 

Product complaints are handled according to the SOP document BI-VQD-58203-S “Handling of 
Technical Product Complaints” version 7.0. Complaints include those from client and health 
authority. Complaints are managed in Global Complaint Management System GOTrack per BI-
VQD-58203-S-AD01. An overview of the complaint investigation and CAPA process is 
described in BI-VQD-58203-S-AD02 version 2.0. Complaints are trended (b) (4)
In 2021, there were 4 complaints including 1 for bottle/vial defect (change control PR830309 
was initiated for this) and 3 complaints for primary packaging/plastic cap off. In 2022, there was 
1 complaint due to primary packaging/plastic cap off.   

The SOP document BI-VQD-165636-S “Quality return Process” version 1.0 describes the 
process for handling product returns. According to the return product evaluation procedure, the 
returned products are either reprocessed/reworked per BI-VQD-56900-S or rejected per BI-
VQD-55284-S. The evaluation will take into consideration of the nature of the product, transport 
and storage conditions, product quality concerns etc. Return records are documented in paper 
records using form BI-VQD-165636-S-FO01 Return Goods Information Record. No returns 
were reported in 2022. 

No objectionable conditions were noted. 
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Boehringer Ingelheim Biopharmaceuticals (China) Ltd. Inspection Start:   05/29/2023 
1090 Halei Road, Shanghai, 201203, P.R. China Inspection End: 06/09/2023 

An overview of the material management program was provided as part of the pre-requests. It 
covered the processes for material receiving, material issuance, and return of remaining 
materials. The materials are received and examined by the warehouse staff. Material 
information is put into GBS system and labeled with firm’s material labels. The shipping 
packages are cleaned and removed, and the received goods are moved to BI pallets for storage 
under respective conditions. The receiving area adjacent to the loading dock in room 
CNC grade equipped with temperature and humidity control. QC is notified with material 
sampling plan to perform incoming tests and will release the materials for distribution based on 
the testing results. Materials during receiving and QC testing are assigned with “quarantine” 

(b) (4)

status in GBS system. Expired and rejected materials are discarded per request forms. On May 
(b) (4) (b) (4) (b) (4)29, 2023, I inspected the reject area located in room of the building 

 and reviewed the request forms for reject materials submitted on 4//28/2023 and 
5/22/2023. 

No objectionable conditions were noted. 

Inventory & Vendor Qualifications  
(This section was written by LB) 

Document O99-BGS-00011 “Management of Suppliers Manufacturers in BioBU” Version 5.0 
describes the procedure for supplier selection and qualification. Materials undergo initial 
categorization to Category 1 (high impact to product quality), Category 2 (significant impact to 
product quality), and Category 3 (all others) prior to initiating the qualification plan. Vendor 
qualification is done through a change control and is typically not product specific. A risk 
assessment is performed first to determine the need for qualification. The qualification team 
and pre-requisites are defined to initiate the change control process. Re-qualification may be 
needed if there are significant changes or if the supplier status is inactive or blocked, for 
example, due to compliance issues.   

No objectionable conditions were noted. 

Specification & Sampling Plan  
(This section was written by LB) 

Materials sampling plan is defined in 105-SOP-000216 “Sampling Management of Raw 
Materials.” I requested and reviewed the specifications for the following materials. The 

(b) (4)specifications match those submitted in the 

is (b) (4)

 105-SPEC-000183 Testing Specification of 

 105-SPEC-000212 Testing Specification of 

 105-SPEC-000214 Testing Specification of 

Version 3.0 

Version 6.0 

Version 6.0 

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

No objectionable conditions were noted. 
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Boehringer Ingelheim Biopharmaceuticals (China) Ltd. Inspection Start:   05/29/2023 
1090 Halei Road, Shanghai, 201203, P.R. China Inspection End: 06/09/2023 

The (b) (4) DS and DP manufacturing areas in the (b) (4) are designed and operated 

following product classes are manufactured in the facility: 
  No antibiotics (e.g., penicillin or penicillin-related compounds) or 

(b) (4)
as a multiproduct facility, which performs contract manufacturing for various customers.  The 

highly toxic, sensitizing, or hazardous active ingredients (e.g., sex hormones, cytostatics, 
immunosuppressive drugs, beta lactams, live or attenuated viral products) are manufactured at 

(b) (4) (b) (4)the facility. The cell cultivation steps in the area, purification, and 
purification/formulation steps are conducted on a campaign basis. In case of open/temporarily 
open processes, only one product is processed at one time.  In case of closed systems (e.g., cell 
culture area for bioreactor cultivation), multiple products can be manufactured in a concurrent 
production mode. Aseptic processing is conducted on a campaign basis.  Only one product is 
handled at one time in the DP filling area and product changeover procedures are conducted 
between each campaign. 

During the inspection, I (ZL) requested and performed a cursory review of the following 
change-over records for the products processed in the facility with the firm’s SMEs: 

 105-SOP-000425_Form-01 ( 3.0) “Documentation of product change-over within 
BioPharma China: from DSP areas” 2021-05-18to (b) (4) (b) (4)

 105-SOP-000425_Form-01 ( 3.0) “Documentation of product change-over within 
BioPharma China: from USP areas” 2022-01-20to (b) (4) (b) (4)

 105-SOP-000425_Form-01 ( 3.0) “Documentation of product change-over within 
BioPharma China: from , DSP areas” 2022-03-09to (b) (4) (b) (4)

I (ZL) also requested and reviewed the following new product introduction (NPI) procedures 
and multi-product manufacturing risk assessments: 

 105-RA-000041  Product Specific Risk Assessment NPI” (version 2.0, 
effective 05 Nov 2021) 

(b) (4)

(b) (4) 105-RA-000091 : Product Specific Risk Assessment NPI” (version 2.0, effective 
04 Mar 2023) 

 105-RA-000095 : Product Specific Risk Assessment NPI” (version 1.0, 
effective 20 Mar 2020) 
105-RA-000096_RA-03

(b) (4)

(b) (4) : Product Specific Risk Assessment NPI” (version 4.0, 
effective 13 Mar 2023) 

 105-RA-000096_RA-04 (b) (4)  Product Specific Risk Assessment (b) (4) (version 1.0, 
effective 13 Jan 2022) 

 105-RA-000055 “Process Risk Assessment for Drug Substance Manufacturing 
Building Halei Rd. Site” (version 7.0, effective 07 Jul 2022) 

(b) (4)
My review of the above risk assessments revealed the following deficiencies: (1) The firm’s 

 process including multi-product manufacturing risk assessments does not appear to be 
based on health-based exposure limits (HBELs) such as Acceptable Daily Exposure (ADE) or 
Permitted Daily Exposure (PDE) values, determined by qualified toxicologists from available 
toxicological and pharmacological data. Specifically, ADE/PDE values were not obtained for 
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for mycoplasma and adventitious viruses testing. The DS and DP QC 
samples are shipped to the client site in(b) (4)
(b) (4)

 for cell-based potency testing under respective 
storage conditions (e.g., 2-

(b) (4)
      -term stability samples). Majority of 

the in-process and QC testing are performed at the firm and do not require shipping. I 
did not cover sample shipping validation during this inspection.    

No objectionable conditions were noted. 

XIII. PACKAGING AND LABELING 
Packaging/Labeling Materials & Operations 
(This section was written by LB.) 

Document BI-VQD-54998-S “Shipping packaging general practice” version 6.0 defines the 
principles and procedures regarding the firm’s packaging and labeling. Packaging materials are 
stored in ambient storage area of the warehouse. Packaging and labeling are performed by 
trained operators and require verification from a second operator. Package labels are printed 
according to templates provided in document BI-VQD-54998-S-TPL02 “Package Label Print 
Template” version 1.0. Labeling of materials is described in document BI-VQD-54202-S 
“Labeling and status assignment in BioPharma” with examples for different status (e.g., 
Shipping in Quarantine) described in document BI-VQD-54202-S-AD07 “General 
Identifications” version 9.0. 

No objectionable conditions were noted. 

XIV. CORRECTIONS FROM PREVIOUS INSPECTION/FDA 483 

[The current inspection is the initial inspection of the facility.] 

XV. OBJECTIONABLE CONDITIONS AND MANAGEMENT’S RESPONSE: 

OBSERVATION 1 

The responsibilities and procedures applicable to the quality unit are not in writing and fully 
followed. 

Specifically, 

(b) (4)

Not all lots of (b) (4)

(b) (4)

 drug substance (DS) are withheld from use until the lots have been full 
(b) (4)

(b) (4)
released by the quality control unit.  Between December of 2017 and May of 2023

 lots of  DS were further processed and manufactured into drug product 
(DP) lots, without obtaining unprocessed bulk testing results and full DS release testing results; 
and completing all associated document and data reviews by your quality unit. 

Supporting Evidence and Relevance: 
(This section was written by LB.) 

Document 105-SOP-001337 Quarantine Shipment & Further Production under Quarantine 
Version 4.0 [EXHIBIT LB-01] describes the firm’s procedures for further processing the DS 
into DP, prior to obtaining the full release testing results for the DS lots (i.e., conditional 
release). Section 4.3.2 of the SOP lists prerequisites for further production under quarantine and 
specifies the minimum testing requirements which are endotoxin and bioburden for DS and 
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(b) (4)  and operators must wear face masks during open operation. However,  there 
is a lack of traceability for how long each open operation took because the firm does not track 

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

(b) (4) Drug Substance: (b) (4)

the opening duration, according to master batch record 105-MBR-000681 Drug 
Substance:  and neutralization” Version 13.0 [EXHIBIT LB-07] and 105-
MBR-000685 ” Version 17.0 [EXHIBIT LB-08]. 
Additionally, face masks are not required for all other (non-open) manufacturing operations 
performed in the same suite or area as open operations per firm’s gowning SOP, and deficiencies 
were noted in the firm’s environmental control and gowning practice (see verbal discussion 
items ZL-02 and ZL-07, respectively, in section XVI. General Discussion with Management), 
which adds additional layer of risks to firm’s open operation practice. 

Management’s Response: 

Firm’s management understood this observation and had no specific comments during the 
closeout discussions. 

OBSERVATION 6 

Written records of investigations into unexplained discrepancies, the failure of a batch or any of 
its components to meet specifications, do not always include appropriate conclusions and follow-
ups. 

Specifically, 

A. Multiple deviations and events were raised due to leakage in (b) (4)DS cell culture, 
downstream purification, and filling processes, such as deviations PR# 707682, 804025, 
1038242, 1274193, and 1308704, and events PR# 754985, 1095204, and 1100190. The 
impacted materials were further processed without adequate risk assessment and appropriate 
corrective actions to mitigate potential risks of product contamination. 

B. Out of Specification (OOS) PR#786480 was reported for binding activity ELISA release 
(b) (4)DS batch(b) (4)testing of . However, the OOS investigation did not include 

thorough root-cause analysis and justification prior to performing retesting. 

Supporting Evidence and Relevance: 
(This section was written by LB.) 

A. Deviations PR# 707682, 804025, 1038242, 1274193, and 1308704, and events PR# 754985, 
(b) (4)1095204, and 1100190 [EXHIBIT LB-09] were raised due to leaks during DS cell 

culture, downstream purification, and filling processes between 2020 and 2022. The 
impacted materials were continuing to be used for manufacturing without adequate risk 
assessment and corrective actions. In PR# 707682, 1038242, and 1274193, obvious leaks 

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

were observed from assembly during  stage. The cell culture continued 
after ports were tightened with limited process monitoring based on bioburden and 
visual check under microscope, which does not cover all possible contaminants. In events 

(b) (4)PR# 754985, 1095204 and 1100190, leaks occurred to bags and 
the products were transferred to a new bag and held till next unit operation, without 

(b) (4)implementing any sterile during the transfer. In PR# 804025 and 1308704, transfer 
tubing leakages occurred during DS filling and the tubing from the same side of transfer 
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pump upstream of the leakage point were used to(b) (4)  a new bag for subsequent filling. The 
corrective actions are not sufficient to prevent potential product contamination, and all these 
leakage events were classified as minor deviations or events based on limited risk 
assessment. 

B. The binding ELISA potency result of the DS batch(b) (4)
testing (sample ID(b) (4)  was (b) (4)

 from the initial release 
%. The result was out of specification of (b) (4)-(b) (4)% for 

this assay, resulting in OOS PR#786480 
stability samples and the stability samples all had passing results. tested together with 

(b) (4)
[EXHIBIT LB-10]. The DS release sample was 

Based on that the release and stability samples were handled in the same way through serial 
in-plate dilution except for the pre-dilution step, the phase 1 OOS investigation concluded 
that the most likely root was handling error during the sample pre-dilution step. Based on this 

(b) (4)conclusion, a repeat testing was performed, and the repeat result of % was reported as the 
final release data for the DS batch. The firm stated that no retains of any pre-diluted samples 
were kept at that time; therefore, no additional lab testing was performed to confirm the root 
cause was indeed due to sample handling of pre-dilution step, before performing the repeat 
testing. I (LB) stated that repeat testing in this case should not be performed until additional 
investigation and testing are performed to identify and confirm the assignable root cause(s).  

OBSERVATION 7 

Laboratory controls do not include the establishment of scientifically sound and appropriate 
standards designed to assure that components and in-process materials conform to appropriate 
standards of identity, strength, quality, and purity. 

Specifically, 

A. The testing procedures are not adequate for the HCP ELISA assay used for (b) (4)DS release 
testing, and for binding ELISA, an identity and potency assay used for release (and stability) 

(b) (4)testing of drug substance and drug product. The sample preparation procedures 
include a predilution followed by serial dilution steps. The serial dilution of reference 

(b) (4)standards, assay control, and QC samples are performed directly inside the 
assay plates. The in-plate dilution practice is not appropriate and may cause high assay 
variability. 

B. During the analysis of (b) (4)DS and DP by capillary gel electrophoresis, your QC analysts 
integrate closely eluting peaks or poorly resolved peaks using valley-to-valley integration 
mode, which does not reflect the true area under the peaks. Peak integration in this manner 
disproportionately reduces the area for the smaller peaks and consequently underestimates 
the relative amount of the smaller peaks, i.e., the impurity peaks. Your SOP BI-VQD-58294 
"Integration Guidelines of Chromatographic Data Analysis" (version 5.0, effective 11 Apr 
2023) prohibits the use of the valley-to-valley manual integration for multicomponent 
analyses. 

Supporting Evidence and Relevance: 

binding ELISA assay is performed according to the SOP document 105-T-000069 
Binding ELISA Version 10.0 [Exhibit LB-11] and HCP ELISA is performed 

(The following was written by LB.) 
A. (b) (4)
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ZL-03: I (ZL) reiterated my concern with the deficiencies in the HEPA filter leak test limit, 
inadequate requalification of the DP  and inadequate qualification of 

There were no further 
(b) (4)

(b) (4)
comments by the firm’s management. 

ZL-04: I (ZL) reiterated my concern with the deficiencies in the segregation of duties in its 
management of the computerized systems’ user privileges, data backup/retrievals, and 
the determination for repeated or aborted analyses/runs during the audit trail reviews.  
There were no further comments by the firm’s management.  

ZL-05: I (ZL) reiterated my concern with the deficiencies in the firm’s deviation investigations.  
There were no further comments by the firm’s management. 

ZL-06: I (ZL) reiterated my concern with the deficiencies in the firm’s qualification and audit 
of HVAC service providers.  There were no further comments by the firm’s 
management. 

ZL-07: I (ZL) reiterated my concern with the deficiencies in the firm’s clean room gowning 
procedures. There were no further comments by the firm’s management. 

ZL-08: I (ZL) reiterated my concern that the firm had not performed an adequate 

(b) (4)
contamination control risk assessment for its DS and DP manufacturing operations in 

(b) (4)as well as the deficiency in the   There were no further comments by the 
firm’s management. 

ZL-09: I (ZL) reiterated my concern with the deficiencies in the firm’s documentation controls.  
There were no further comments by the firm’s management. 

ZL-10: I (ZL) reiterated my concern with the deficiencies in the firm’s facility cleaning and 
DES. There were no further comments by the firm’s management. 

ZL-11: I (ZL) reiterated my concern with the deficiencies in the firm’s facility maintenance 
program. There were no further comments by the firm’s management. 

XVII. ATTACHMENTS 

1. FDA 483, Inspectional Observations, issued on May 29, 2023 

XVIII. EXHIBITS 

Exhibit LB-01 105-SOP-001337_BI-VQD-58400-S_4.0 Quarantine Shipment & Further 
Production under Quarantine 10 pages 

Exhibit LB-02 Batch list of Further Production under Quarantine  2 pages 
Exhibit LB-03 Unicorn user list and Default Administrator account  2 pages                                  
Exhibit LB-04 QC Empower user account list  1 page 
Exhibit LB-05 105-RA-000168 Risk assessment for open operation during downstream 

production Version 1.0 23 pages 

76 





    
 

                 
 
 

 

 

 

  

  

Establishment Inspection Report FEI:  3015009021 
Boehringer Ingelheim Biopharmaceuticals (China) Ltd. Inspection Start:   05/29/2023 
1090 Halei Road, Shanghai, 201203, P.R. China Inspection End: 06/09/2023 

Exhibit ZL-10 Photos of Lishizhen Warehouse Doors 1 page 
Exhibit ZL-11 Photos of Process Equipment in (b) (4)3 pages 
Exhibit ZL-12 Lists of deviations associated with the manufacture of (b) (4) 8 pages 
Exhibit ZL-13 Deviations on Facility Ceiling Water Leaks  3 pages 
Exhibit ZL-14 Deviations associated with the filter integrity test failures  16 pages 
Exhibit ZL-15 List of Change Controls associated with the manufacture of (b) (4) 10 

pages 
Exhibit ZL-16 Extended Workbench Assessment for (b) (4)

2 pages 
Exhibit ZL-17 List of Computerized Systems 6 pages 
Exhibit ZL-18 Overview of HVAC Systems 8 pages 
Exhibit ZL-19 Overview of Alarm Management Systems  

DPList of major processing equipment for 
DSList of major processing equipment for 

9 pages 
(b) (4)Exhibit ZL-20 8 pages 

Exhibit ZL-21 3 pages 
Exhibit ZL-22 Cleaning Validation Presentation  10 pages 
Exhibit ZL-23 (b) (4)

(b) (4)
(b) (4)
106-STU-032899_R01_(b) (4)

Process flow diagrams for DS 4 pages 
Exhibit ZL-24  DS Hold Time Studies  11 pages 
Exhibit ZL-25  DS IPC sampling point selection  12 pages 
Exhibit ZL-26  Holding Time Study Report for Samples of 

Bacterial Endotoxin Test 24 pages 
Exhibit ZL-27 Process flow diagrams for (b) (4) DP 2 pages 
Exhibit ZL-28 Microbial control strategy and hold time study and lifetime study  14 pages 
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	 and reviewed the request forms for reject materials submitted on 4//28/2023 and 5/22/2023. 
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	following product classes are manufactured in the facility:   No antibiotics (e.g., penicillin or penicillin-related compounds) or 

	highly toxic, sensitizing, or hazardous active ingredients (e.g., sex hormones, cytostatics, immunosuppressive drugs, beta lactams, live or attenuated viral products) are manufactured at the facility. The cell cultivation steps in the area, purification, and purification/formulation steps are conducted on a campaign basis. In case of open/temporarily open processes, only one product is processed at one time.  In case of closed systems (e.g., cell culture area for bioreactor cultivation), multiple products c
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	During the inspection, I (ZL) requested and performed a cursory review of the following change-over records for the products processed in the facility with the firm’s SMEs: 
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	105-RA-000055 “Process Risk Assessment for Drug Substance Manufacturing Building Halei Rd. Site” (version 7.0, effective 07 Jul 2022) 
	My review of the above risk assessments revealed the following deficiencies: (1) The firm’s 
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	 process including multi-product manufacturing risk assessments does not appear to be based on health-based exposure limits (HBELs) such as Acceptable Daily Exposure (ADE) or Permitted Daily Exposure (PDE) values, determined by qualified toxicologists from available toxicological and pharmacological data. Specifically, ADE/PDE values were not obtained for 
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	for mycoplasma and adventitious viruses testing. The DS and DP QC  for cell-based potency testing under respective storage conditions (e.g., 2-      -term stability samples). Majority of the in-process and QC testing are performed at the firm and do not require shipping. I did not cover sample shipping validation during this inspection.    
	samples are shipped to the client site in
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	No objectionable conditions were noted. 
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	(This section was written by LB.) 
	Packaging/Labeling Materials & Operations 

	Document BI-VQD-54998-S “Shipping packaging general practice” version 6.0 defines the principles and procedures regarding the firm’s packaging and labeling. Packaging materials are stored in ambient storage area of the warehouse. Packaging and labeling are performed by trained operators and require verification from a second operator. Package labels are printed according to templates provided in document BI-VQD-54998-S-TPL02 “Package Label Print Template” version 1.0. Labeling of materials is described in d
	No objectionable conditions were noted. 
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	OBSERVATION 1 
	OBSERVATION 1 
	The responsibilities and procedures applicable to the quality unit are not in writing and fully followed. 
	Specifically, 
	Not all lots of  drug substance (DS) are withheld from use until the lots have been full released by the quality control unit.  Between December of 2017 and May of 2023
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	 lots of  DS were further processed and manufactured into drug product (DP) lots, without obtaining unprocessed bulk testing results and full DS release testing results; and completing all associated document and data reviews by your quality unit. 

	Supporting Evidence and Relevance: 
	Supporting Evidence and Relevance: 
	(This section was written by LB.) 
	Document 105-SOP-001337 Quarantine Shipment & Further Production under Quarantine Version 4.0 [EXHIBIT LB-01] describes the firm’s procedures for further processing the DS into DP, prior to obtaining the full release testing results for the DS lots (i.e., conditional release). Section 4.3.2 of the SOP lists prerequisites for further production under quarantine and specifies the minimum testing requirements which are endotoxin and bioburden for DS and 
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	 and operators must wear face masks during open operation. However,  there is a lack of traceability for how long each open operation took because the firm does not track the opening duration, according to master batch record 105-MBR-000681 Drug Substance:  and neutralization” Version 13.0 [EXHIBIT LB-07] and 105MBR-000685 ” Version 17.0 [EXHIBIT LB-08]. Additionally, face masks are not required for all other (non-open) manufacturing operations performed in the same suite or area as open operations per firm
	Figure
	Figure
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	Drug Substance: 
	-

	Management’s Response: 
	Firm’s management understood this observation and had no specific comments during the closeout discussions. 
	OBSERVATION 6 
	Written records of investigations into unexplained discrepancies, the failure of a batch or any of its components to meet specifications, do not always include appropriate conclusions and followups. 
	-

	Specifically, 
	A. Multiple deviations and events were raised due to leakage in DS cell culture, downstream purification, and filling processes, such as deviations PR# 707682, 804025, 1038242, 1274193, and 1308704, and events PR# 754985, 1095204, and 1100190. The impacted materials were further processed without adequate risk assessment and appropriate corrective actions to mitigate potential risks of product contamination. 
	Figure

	B. Out of Specification (OOS) PR#786480 was reported for binding activity ELISA release testing of . However, the OOS investigation did not include thorough root-cause analysis and justification prior to performing retesting. 
	Figure
	DS batch


	Supporting Evidence and Relevance: 
	Supporting Evidence and Relevance: 
	(This section was written by LB.) 
	A. Deviations PR# 707682, 804025, 1038242, 1274193, and 1308704, and events PR# 754985, 1095204, and 1100190 [EXHIBIT LB-09] were raised due to leaks during DS cell culture, downstream purification, and filling processes between 2020 and 2022. The impacted materials were continuing to be used for manufacturing without adequate risk assessment and corrective actions. In PR# 707682, 1038242, and 1274193, obvious leaks were observed from assembly during  stage. The cell culture continued after ports were tight
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	Figure
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	pump upstream of the leakage point were used to a new bag for subsequent filling. The corrective actions are not sufficient to prevent potential product contamination, and all these leakage events were classified as minor deviations or events based on limited risk assessment. 
	Figure

	B. The binding ELISA potency result of the DS batch from the initial release % for this assay, resulting in OOS PR#786480 [EXHIBIT LB-10]. The DS release sample was Based on that the release and stability samples were handled in the same way through serial in-plate dilution except for the pre-dilution step, the phase 1 OOS investigation concluded that the most likely root was handling error during the sample pre-dilution step. Based on this conclusion, a repeat testing was performed, and the repeat result o
	Figure
	testing (sample ID was 
	%. The result was out of specification of 
	-
	stability samples and the stability samples all had passing results. tested together with 
	Figure

	OBSERVATION 7 
	Laboratory controls do not include the establishment of scientifically sound and appropriate standards designed to assure that components and in-process materials conform to appropriate standards of identity, strength, quality, and purity. 
	Specifically, 
	A. The testing procedures are not adequate for the HCP ELISA assay used for DS release testing, and for binding ELISA, an identity and potency assay used for release (and stability) testing of drug substance and drug product. The sample preparation procedures include a predilution followed by serial dilution steps. The serial dilution of reference standards, assay control, and QC samples are performed directly inside the assay plates. The in-plate dilution practice is not appropriate and may cause high assa
	Figure
	Figure
	Figure

	B. During the analysis of DS and DP by capillary gel electrophoresis, your QC analysts integrate closely eluting peaks or poorly resolved peaks using valley-to-valley integration mode, which does not reflect the true area under the peaks. Peak integration in this manner disproportionately reduces the area for the smaller peaks and consequently underestimates the relative amount of the smaller peaks, i.e., the impurity peaks. Your SOP BI-VQD-58294 "Integration Guidelines of Chromatographic Data Analysis" (ve
	Figure


	Supporting Evidence and Relevance: 
	Supporting Evidence and Relevance: 
	binding ELISA assay is performed according to the SOP document 105-T-000069 Binding ELISA Version 10.0 [Exhibit LB-11] and HCP ELISA is performed 
	(The following was written by LB.) A. 
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	ZL-03: I (ZL) reiterated my concern with the deficiencies in the HEPA filter leak test limit, inadequate requalification of the DP and inadequate qualification of There were no further 
	comments by the firm’s management. 
	ZL-04: I (ZL) reiterated my concern with the deficiencies in the segregation of duties in its management of the computerized systems’ user privileges, data backup/retrievals, and the determination for repeated or aborted analyses/runs during the audit trail reviews.  There were no further comments by the firm’s management.  
	ZL-05: I (ZL) reiterated my concern with the deficiencies in the firm’s deviation investigations.  There were no further comments by the firm’s management. 
	ZL-06: I (ZL) reiterated my concern with the deficiencies in the firm’s qualification and audit of HVAC service providers.  There were no further comments by the firm’s management. 
	ZL-07: I (ZL) reiterated my concern with the deficiencies in the firm’s clean room gowning procedures. There were no further comments by the firm’s management. 
	ZL-08: I (ZL) reiterated my concern that the firm had not performed an adequate contamination control risk assessment for its DS and DP manufacturing operations in as well as the deficiency in the   There were no further comments by the firm’s management. 
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	ZL-09: I (ZL) reiterated my concern with the deficiencies in the firm’s documentation controls.  There were no further comments by the firm’s management. 
	ZL-10: I (ZL) reiterated my concern with the deficiencies in the firm’s facility cleaning and DES. There were no further comments by the firm’s management. 
	ZL-11: I (ZL) reiterated my concern with the deficiencies in the firm’s facility maintenance program. There were no further comments by the firm’s management. 
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