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Excellent manufacturing and production3.2

The quality and safety management of PharmaEssentia are in compliance with the official GMP regulations. The Company 
adopts the highest standards for quality and safety in personnel assignment, plant facilities and equipment, documents 
(specifications, operating instructions, SOPs and records), production, quality control, contracted/entrusted inspections, 
complaints, and product recall. Once any phase is found to be non-compliant with GMP, the production and sales shall be 
suspended to ensure that patients are provided with effective, safe, and high-quality drugs.

Advanced and high-standard plant equipment
The three Main Facilities of PharmaEssentia

Among the three main facilities of PharmaEssentia: PEG Production Area, API Production Area, and Sterile Preparation 
Filling Plant, the Sterile Preparation Filling Plant officially came into operation in December 2018, with a maximum production 
capacity of 26,000 fillings per day. At the same time, it is also the last piece of the puzzle to complete the commercial 
production for 百斯瑞明 ® / Besremi®. The Sterile Preparation Filling Plant underwent GMP and GDP inspection evaluation of 
TFDA in October 2019, passed the inspections, and obtained a certification in April 2020. In order to provide patients with 
the highest quality and safest products, the main process equipment used in the Taichung plant are all major brands from EU 
and US manufacturers, and the performance of the system operation and maintenance are of a certain quality standard. In 
addition, PharmaEssentia adopts the most advanced technology, meticulous production procedures, and clean management 
monitoring procedures to minimize all potential quality risks in the manufacturing process. All operations in the plant are in 
accordance with the current GMP, ICH, EMA and FDA regulations.
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Results of external plant inspections in the most recent 3 years

Date Institution Focus of inspection Results

Sep. 18-20, 2017 Austrian Agency for Health and Food Safety (AGES) Compliance with GMP Passed

Nov. 28-29, 2018 TFDA Compliance with GMP Passed

Oct. 7-9, 2019 Austrian Agency for Health and Food Safety (AGES) Compliance with GMP Passed

Oct. 21-23, 2019 TFDA Compliance and with GMP and GDP Passed
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Passed all external plant inspections in the most recent 3 years
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A manufacturing process with international standards

The highest quality aseptic filling and packaging process

The Company’s production of Ropeginterferon alfa-2b (P1101) includes four main process stages including the manufacture 
of API, and then enters the filling and packaging stages. In each stage of manufacturing API, the Company strictly 
follows GMP regulations and other international standards, and internal quality management and SOPs. The Company 
also maintains the production and manufacture of high-quality drugs through regular quality risk assessments, cross-
contamination prevention measures in the production process, personnel education and training, equipment maintenance, 
maintenance and repairance, raw material inspection, and production process quality control mechanisms.

After the Ropeginterferon alfa-2b (P1101) API undergoes through the previously 
mentioned four processes, it will then enter the final filling and packaging process and will 
be sold in the form of fillings. In the filling process, the high-quality production requirement 
of aseptic processing is especially important. “Aseptic processing” means that all materials 
or containers that come in contact with the product must be sterilized individually, and 
the final product will be filled and sealed in a very high-quality environment. As incomplete 
sterilized products may cause serious harm to the lives and health of patients, aseptic 
processing and manufacturing processes are one of the most stringent tasks in the 
pharmaceutical industry. The Company’s filling and packaging operations involves three 
stages: dispensing and aseptic filtration, aseptic filling, labeling, and packaging.

Based on the GMP regulations, the Company divides the manufacture of sterile 
medicines into 4 grades: A, B, C, and D clean zones. Among them, “Grade A” is an 
important zone for the highest risk operations, and our filling area is defined as a grade 
A clean zone. In the clean zone environment, 80% to 90% of the normal microbial 
flora comes from the human body. Therefore, before being allowed into the aseptic 
manufacturing zone, every person must receive appropriate education and training to 
establish good habits and implement relevant actions, including aseptic technology, clean 
room, hygiene, clothing procedures, etc. They must abide by the basic requirements 
of aseptic operation to maintain the environment of the clean zone. The education and 
trainings also cover the establishment of a sound mindset. Even when unsupervised, the 
personnel must discipline themselves and follow standard operating procedures to avoid 
the risk of pollution.

Dispensing and 
aseptic filtration

Aseptic filling

Labeling and packaging
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• The high-concentration API 
Ropeginterferon alfa-2b (P1101) 
is adjusted and diluted, and the 
sterile is filtered before filling

• Filling with fully automatic 
prefilled syringe. Filled products 
are put into storage after 
performing 100% appearance 
inspections.

• Placing the label on the pre-filled 
syringe, and placing the relevant 
package inserts, plungers, finger 
flanges, and needles together 
into the box.

4
Produce the Ropeginterferon 
alfa-2b (P1101) API, 
and enter the filling and 
packaging stages

Ropeginterferon alfa-
2b (P1101) purification

Figure: A fermenter Figure: A purification System Figure: Our PEG & PEGylation System Figure: A protein purification process

PEG Chemical modification3
An intermediate product, the 
Ropeginterferon alfa-2b (P1101), is 
obtained through a chemical reaction 
between a PEG and an interferon

Interferon extraction 
and purification2

Removal of impurities 
through purification

Fermentation production 
and cell processing1

Manufacture of interferon
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The filling section for the production of 百 斯 瑞 明 ®/Besremi® is located in the Grade 
A clean zone of the sterile preparation filling plant. The equipment used, automatic 
filling machine and restricted-access barrier system, are made by Optima Pharma, the 
leading brand of filling line equipment. In this zone, all personnel are physically separated 
from the products by glass shields, for effective separation. When manual operation is 
required, the personnel shall put their hands through the gloves of the isolators, to cut 
off the contact between sterile items and non-sterile items. In addition, the air in the zone 
is also filtered by the high-efficiency particulate air (HEPA) filter before being released. 
The pressure differences are closely measured before, during and after the operation of 
HEPA filter, and a complete test for the integrity, wind speed, air volume, and leakage is 
performed on a yearly basis to ensure a smooth operation.

Figure 10: Automatic filling machine located in the Grade A clean zone. The floor of the 
Grade A clean zone is in green to differentiate from other clean zones (Grade 
B, C and D). All operators are required to use the gloves of the isolator.

Figure 11: In the aseptic manufacturing process, all operators must dress in 
compliance with regulations. In order to avoid skim exposure to 
the environment, sterilized clothing can only be put on or taken off 
once, and the appliances cannot be brought directly from lower 
grade zones to higher grade zones for operation.

Improvement of the process

Taking the Company’s product Ropeginterferon alfa-2b (P1101) as 
an example, in addition to the continual process optimization and 
improvements by the R&D department in Taipei, the production 
department of the Taichung plant also conducts an optimization test 
for upscaled process. After the overall optimization, the production 
capacity of Ropeginterferon alfa-2b (P1101) shows excellent results. 
Due to the R&D department in Taipei’s efforts, the completed optimized 
production process can generate more than 2.5 times the original 
production capacity. Due to the Taichung plant’s efforts, the production 
capacity has nearly doubled after preliminary technical transfer testing. 

Taking the current production capacity of the Taichung plant as an 
example, the production capacity of a single batch of APIs can be 
doubled after process optimization, and the production time can 
be greatly reduced. In addition, as the products and processes are 
independently developed, we have mastered the key knowledge and 
technology, as well as the key parameters in the process, we are able 
to continue to improve and optimize the process.

Sterile Preparation Filling Plant of PharmaEssentiaExample

2.5+ times

Production capacity growth due 
to the R&D department efforts 

in production optimization

2  times

After preliminary technical 
transfer testing and 

optimization, the Taichung 
plant has nearly doubled its 

production capacity.
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Contracted process

The Company’s product, Ropeginterferon alfa-2b (P1101), is manufactured at the Taichung plant after the API production, 
then it enters Sterile Preparation Filling Plant for filling and packaging in accordance to different market needs. The Company 
also contracted US and German factories for filling and packaging. In order to ensure that the operations performed at the 
contracted factories comply with the GMP requirements and the Company’s standards. Such contracted factories have 
passed the Company’s supplier verification process. The verification and evaluation mechanism includes written document 
review, on-site audits, and the signing of a Quality Agreement to control the suppliers’ service quality and production status. 
Only after the evaluation result meets the quality requirements and the contracted plant is judged as a qualified supplier by 
the quality system, the contracted plant may initiate operations. Regarding the contracted supplier management, in addition 
to the initial supplier evaluation mechanism, the Company also regularly monitors the service quality of suppliers to effectively 
control the production to maintain the highest quality requirements.

Environmental quality monitoring is very important to the maintenance 
of the safety of the drug manufacturing process, because once the 
manufacturing process or the clean room is subject to microbial 
contamination, in addition to the product quality deterioration, it may 
also cause serious danger the patients’ drug use. Therefore, through 
effective environmental microbial monitoring and timely appropriate 
response measures, the Company can greatly reduce the risk of 
microbial contamination. In this regard, the Company formulated the 
SOP for Monitoring Plan for Environment. The QC Department is 
responsible for environment monitoring and quality inspection of raw 
materials, intermediates, APIs, products, and equipment cleanliness 
of the production line to ensure that the relevant personnel, 
equipment, materials, production procedures and methods, and 
the environment can be effectively controlled. In addition, as water 
for injection (WFI) is a key component to medicines, the quality 
monitoring of the water system is also regulated in accordance with 
international standards, as well as one of the important matters to 
ensure quality and safety. In this regard, we establish the frequency 
and inspection standards of water system monitoring through the 
SOP for Water System Monitoring. When the inspection result shows 
non-conformance to the qualified standard, the supervisor must be 
notified immediately, and the matter must be handled in accordance 
with the Procedure for Investigation of OOS/MDD/OOT/LER. We will 
also conduct trend analysis on the environmental quality monitoring 
and water system monitoring results. The Company holds annual 
meetings and discussions about the analysis reports. If the relevant 
specifications need to be modified, they will be revised according to 
the change control procedures.

Environmental quality monitoring

Figure 12: Monitoring personnel performing monitoring routine 
of monitoring points according to [Environmental 
Monitoring Point Diagram]

Figure 13: Monitoring personnel performing monitoring routine 
of water qual ity according to [Water System 
Sampling Point Diagram]


