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Shortage

Prosperous market outlook however unbalance supply for LMIC
Immunoglobulin G

Wastage esp. in 
LMIC

How to implement pragmatic and 
scalable technologies to make safe 
products to treat patients in need?



Intensified purification 
of Plasma IgG

Scalable process –every 
drop can be used

Process technology 
proposals

Approaches to make safe plasma & avoid plasma wastage in LMIC
objectives

How novel technologies 
helps to make safe 
PDMPs efficiently

How to design a 
process from small to 

large scale

Single-use 
technologies accelerate 
flexible manufacturing



From Plasma donation to patient adminstration

Case study from public-private collaboration 

Quality criteria:
• Virus safety
• Low IgA & IgM contamination
• Low FXI/XIa
• Lack of Hemolytic effect
• Lack of chemicals used for virus 

inactivation

Facilitating towards safe & efficient Plasma production

A generic, easy-to-operate, flowthrough-
mode purification process that provides 

scalable & robust purification with 
enhanced productivity and quality IGG 

fitting for therapeutic usage.

Blood Transfusion 2021; 
DOI 10.2450/2021.0159-21

Merck White Paper 



✓ FT-chrom for primary purification 82%→ 99%, mainly
reduce IgA and IgM

✓ Eshmuno P reduced 8-32X anti-A/ anti-B isoaglutinins

✓ Triton-X 100/ TnBP provides strong Virus inactivation 
as soon as 5 minutes, and removal of S/D with
Licroprep C18 resin in FT mode is effective (bdl)

✓ SPTFF technology (data not shown) provides a gentle
way of inline/ final concentration, reaching 20% final 
target for SCIg purpose.

✓ All Aseptic filters/ prefilters showing robust filtration 
results and recovery (~ 100%)

✓ Overall process can be sliced & diced fitting the target
end product(s), and can be easily incoporated a 
second virus removal method eg. Virus filtration, to 
meet regulatory requirement.

✓ All steps are readily scalable & implementable

Solid proof points for intensified IgG 
purification readily scalable for small-
large-scale manufacturing

Summary key achievement of the collaboration



CPP

Flowthrough one-step to remove IgA & IgM
Proposal #1: 

Summary #1 with AEX step:
1. Flow through one-step IgA/IgM 

removal
2. Purity IgG avg. 82% to 99% in small 

and pilot scale.
3. 200 cycles test 
4. No changes in IgG subclasses.
5. No thrombogenicity activity detected

B1-CAIgG

78.7% IgG

15.52% IgA

2.78% IgM

B2-CAIgG

81.56% IgG

14.65% IgA

3.79% IgM

B3-CA-IgG

83.43% IgG

13.89% IgA

2.68% IgM

B1-Fractogel FT

99.89% IgG

0.06% IgA

0.05% IgM

B2-Fractogel FT

98.31% IgG

0.59% IgA

1.11% IgM

B3-Fractogel

99.97% IgG

0.03% IgA

Average Subclasses (mean of 10 
cycles)

58.40% IgG1
38.58% IgG2
1.37% IgG3
1.63% IgG4

Pilot scale in 2 batches

IgG/IgA/IgM

Small scale in 10 cycles

IgG1/IgG2/IgG3/IgG4

Learn More with our webinar: 
Chromatography: Chromatographic 
strategies for IVIG purification - Part 2

Plasma CA-IgG FT-AEX

https://www.merckmillipore.com/JP/en/20141201_203345?Pname=201&_ga=2.162https://www.merckmillipore.com/JP/en/20141201_203345?Pname=201&_ga=2.162004284.1894282322.1618912799-67078826.1618912799004284.1894282322.1618912799-67078826.1618912799


Eshmuno® P Anti-A (FT) Eshmuno ® P Anti-B (FT)

Robust reduction of the blood-type specific isoagglutinins

Proposal #2:
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16

2

CA-IgG 1st
SPTFF

Anti-B

Batch 2 Anti-B titer

• 8 to 16 times 

reduction in Anti-A 

titer

• 16 to 32 times 

reduction in Anti-B 

titer

*samples tested at 30mg/ml concentration from 1st SPTFF (6X) step to the last step.
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32

CA-IgG 1st
SPTFF

Anti-A

Batch 3 Anti-A titer

16

64

8

CA-IgG 1st
SPTFF

Anti-A

Batch 2 Anti-A titer

128

512

8

CA-IgG 1st
SPTFF

Anti-B

Batch 3 Anti-B titer

Plasma CA-IgG Anti-A affinity Anti-B affinityCPP



Second Virus inactivation step with S/D and 
removal by Licroprep C18 (40 – 63um)

Proposal #3: 

Key points:
A. Classical TnBP/Triton X-100 provides 

> 4-5 LRV in time as short as 5 
minutes.

B. Typical chromatography for FT mode 
S/D-IGG running through C18 
column, residual of S/D tested as low 
as 1ppm and 2ppm, respectively.

Learn More with our webinar: 
Solvent Detergent Viral Inactivation 
using S.U Technology in Blood  
Fractionation Processes

*Table A source: Hsieh YT, Mullin L, Greenhalgh P, Cunningham M, Goodrich E, et al.: Single-use technology for solvent/detergent virus inactivation of industrial 
plasma products. Transfusion 2016; 56: 1384-93.

Plasma CA-IgG S/D C18CPP

Residual Triton X-100 of SD-IgG
(Ratio of resin and loaded IgG)

Batch 3
(1mL:6mL)

C18 <2 ppm

SPTFF-5X <2 ppm

Residual TnBP of SD-IgG 
(Ratio of resin and loaded IgG)

Batch 3
(1mL:6mL)

C18 <1 ppm

SPTFF-5X <1 ppm

A. B.

https://www.emdmillipore.com/US/en/20141201_203345?Pname=62


Outline

1

2

Overview on Plasma production

Safe plasma from safe processes- case 
study sharing

3

Take-home messages4

Proposals for strategic approach to 
improve domestic plasma production in 
LMIC



Understand cost
structure

Think scalable from the 
start

Incorporate single-use 
to facilitate
competency

Establishing domestic capability on plasma processing

A pragmatic approach



Cost Analysis



Understanding the cost structure in IgG processing

200L Hybrid Cost Breakdown

2000L Hybrid Cost Breakdown

⚫ Costly steps are IEX, AC, VF, and UF. 

⚫ In a hybrid (SU-SS) process, labor cost ~20-30% depending on scale.



Understanding the cost structure in IgG processing

200L Stainless Steel Cost Breakdown

2000L Stainless Steel Cost Breakdown

⚫ Costly steps are IEX, AC, VF, and UF. 

⚫ In a non-SU process, labor cost ~40-50% depending on scale.



Observations from cost analysis
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Cost per dose at different production scale
(USD/g) reduces when scale increases

⚫ Unit operations in a IGG purification process 
which require the most cost are IEX, AC, VF, 
and UF. Optimizing these steps can make the 
most impact on reducing the overall cost.

⚫ Incorporating Single-use technologies reduce
the Capex and Labour cost, mainly due to the 
elimination of large systems, and 
cleaning/validation time.

⚫ Though comsumable cost will be higher, the 
overall cost of including SU technologies can 
help to accelearate time of establishment, 
time to train employee, reduced footprint
needed, and eliminate risk of human error
related contamination.



WHY Single-Use?

Incoporating Single-use technologies

IPFA 2021 | Josephine Cheng

Easy  
to use

Elimination  
of cleaning

Reduce 
cross  
contami
nation

Reduce  
process  

time

Mixing

Storage &  
Transport

Final
Filling

Assemblies,  
Connectors,
Samplings

Examples in single-use

Reduce 
footprint
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Imaging a site with simplicity

Stainless Steel

vs

Single-Use

Single-Use Capabilities | 2020



Implementation of Single use in Final filling –

GSK case study H1N1, 2009 

Flexible & Next generation manufacturing taking vaccine as 
example

Clean and set-up

Traditional

14 Hrs

Single use

<1 Hr

Aseptic connections 50 0

Filling time 24 hrs 10 hrs

Equipment utilization 35% 82%

Cleaning validation Extensive Zero

Operator training 2 weeks 2 days

Average vials/hr 3,000 10,000

Total time 38 hrs 12 hrs

Faster deployment 
Flexibility to change scale or process

Reduces time to market
Accelerates response to high surge of 

vaccines: this can well apply for PLASMA

19
Re-imagining vaccine manufacturing - Josephine Cheng

19



Scalable process eliminates all kinds of 
process upsets and surprises



Single-Use Capabilities | 2020

Scalability



Does Single-use scale up well?
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Products
Quality dossiers

Process Intensification
& downstream efficiency

Services
Process 
development

Collaborations
Training

Speed to clinic and simplified compliance

Industry and academic 
partnerships

How We Serve the Plasma Industry 
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Take home messages

Increasing self-sufficiency for PDMPs to address the 

global demand is a must, domestic production is a key 

starting point.  

Product development can start simple (e.g. S/D treated 

cryo) to more complex (e.g. IgG, Albumin, Factor VIII).

Think scalable when developing a process to ensure 

smooth progression from small (e.g. 100L) to large 

scale (e.g.2000L); incorporate disposable technologies 

to accelerate fractionation competency establishment.

Collaboration accelerates development of plasma 

production even starting form small scale

1

2

3
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Q&A

Connect to speaker 

http://bit.ly/26SM_LNJC

Josephine.cheng@merckgroup.com
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NTU Vaccine Industry Sharing 2021
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