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Product
Name

Disease and/or 
Condition TatgetedType Target

Antigen Status Manufacturer

Calplacizumab VHH
Acquired thrombotic
thrombocytopenic

purpura

Von Willebrand
factor

Approved
(USA, EU)

Ablynx, Ghent,
Belgium

Ciltacabtagene 
autoleucel,
LCAR-B38M

Bispecific 
VHH

Refractory/relapsed
multiple myeloma

B-cell maturation
antigen

Approved
(USA, EU)

Janssen Research &
Development, LLC,

Raritan, United States

Ozoralizumab 
Trivalent 

bispecific 
VHH

Rheumatoid arthritis 
Tumor necrosis
factor-alpha

Approved
(Japan)

Taisho
Pharmaceuticals,

Tokyo, Japan

Envafolimab VHH

Microsatellite 
instability-high (MSI-H) or 

MisMatch Repair deficient 
(dMMR) solid tumours.

PD-L1 Approved
(China)

3D Medicines, 
Inc.,Alphamab Oncology 

& Simcere Pharmaceutical 
Group, China
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Conventional mAb
~150 kDa ~90 kDa ~15 kDa

HCAb VHH

Innovate‧Transform‧Grow

Asaadi et al., (2021).
Su et al., (2022).
Jin et al., (2023).

Jin et al., (2023).
Markham et al., (2022).
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VHH Clone Isolation

Lymphocyte Collection, RNA 
Extraction, and cDNA Synthesis

Phage-displayed VHH Library 
Construction

VHH Expression & Purification

VHH Phage

Bio-panning

Wash

Antigen

VHHVHH

Transfection
into 293 cell

Transfection
into 293 cell

Expression

Protein A 
purification

Anti-Camelid affinity 
purification

His-tag protein 
purification

VHH VHH

Fc
His-Tag

Expression

Human Fc VHH His
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Elute
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Immune library Naïve library

Blood collection

Antigen

Blood

Lymphocyte

Transformation into
E. coli cells

Library construction

Lymphocyte isolation

Phage vector with VHH sequecne

mRNA extraction +
RT-PCR

cDNA

VHH cDNA

E. coli cells transformed with 
VHH sequence
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