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	 There are, in the meantime, a number of 

smaller efforts underway to test the poten-

tial for blockchain technology to benefit 

the pharmaceutical industry. In one ex-

ample,15 pharma companies have collabo-

rated with SAP to develop the SAP Pharma 

Blockchain POC (Proof of Concept) app 

for tracking drug shipments, which was 

launched in 2017 and has undergone mul-

tiple iterations since.2 In early 2019, SAP 

announced the availability of SAP Infor-

mation Collaboration Hub for Life Sci-

ences, a blockchain solution designed to 

help customers comply with the U.S. Drug 

Supply Chain Security Act (DSCSA).

	 Novartis is using blockchain technol-

ogy and the IoT to identify counterfeit 

medicines and track temperature with re-

al-time visibility for all participants in the 

supply chain.12 Merck recently garnered 

a blockchain patent on its own covering 

technology for preventing counterfeit 

drugs by increasing supply chain security.

	 In a combined effort, Pfizer, Amgen 

and Sanofi are investigating the use of 

blockchain technology to safely store  

patient health data to speed clinical tri-

curity, the risk of data breaches or system 

failures cannot be fully eliminated or ig-

nored. Scalability is also an issue that has 

yet to be resolved.18

The upfront cost and time to implement 

new blockchain solutions is not insig-

nificant. In addition, the pharmaceutical 

industry is conservative by nature, and 

there is a hesitancy to make major chang-

es to how data is stored and managed, 

despite the potential benefits.1 When it 

comes to patient data, companies may 

be slow to adopt blockchain technologies 

simply because of concerns around meet-

ing regulatory requirements regarding 

the protection of patient privacy. P

als and lower drug development costs. 

Blockchain startup Exochain offers a 

way to securely store and manage clinical 

trial patient data that also allows patients 

to control how researchers may inter-

act with their medical data.11 Boehringer  

Ingelheim (Canada) has partnered with 

IBM to test the ability of the latter’s 

blockchain platform to “improve trust, 

transparency, patient safety and patient 

empowerment in clinical trials” by im-

proving the management of clinical trial 

processes and records.18

	 Recently, IBM announced that it is 

working with KPMG, Merck and Walmart 

to develop a pharmaceutical blockchain 

platform that can track drugs as they move 

through the global supply chain.17 There 

are several other FDA DSCSA projects 

utilizing blockchain technology. One of 

the most prominent is MediLedger, which 

has over 20 members, including Pfizer, 

Amgen and Gilead. The goal is to leverage 

blockchain’s capabilities to create an in-

teroperable system in which multiple par-

ties, including manufacturers, wholesale 

distributors, hospitals and pharmacies 

can register, verify and transfer pharma-

ceutical products with absolute trust in 

their authenticity and provenance.6

RISKY PROPOSITION?
The benefits of implementing block-

chain solutions to improve supply chain 

security, facilitate clinical trials and in-

crease the efficiency of patient data man-

agement are clear. Of course, with the 

adoption of any new technology comes 

some level of risk. While blockchain tech-

nology is attractive because it assures se-
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With blockchain technology, 
the entire supply chain 
can be managed with one 
piece of software that is 
shared among authorized 
stakeholders. 

rotalix is a biopharmaceuti-

cal company focused on the 

development and commercial-

ization of recombinant thera-

peutic proteins expressed through its 

proprietary plant cell-based expression 

system, ProCellEx®.

About Protalix
Protalix was the first company to 

gain U.S. FDA approval of a protein 

produced through a plant cell–based 

expression system. Protalix’s first 

product manufactured by ProCellEx 

— taliglucerase alfa for the treatment 

of Gaucher disease —was approved for 

marketing by the FDA in May 2012 and 

subsequently by regulatory authorities 

in other countries. 

Protalix is developing a pipeline of 

novel proteins that target large, estab-

lished pharmaceutical markets that rely 

upon known biological mechanisms of 

action. Our initial commercial focus has 

been on complex therapeutic proteins, 

including proteins for the treatment of 

genetic disorders, such as Gaucher dis-

ease and Fabry disease.

What Makes ProCellEx Unique?
ProCellEx is a pioneering plant cell–

based recombinant protein production 

system based on advanced genetic engi-

neering and plant cell culture technol-

ogy. ProCellEx overcomes many of the 

weaknesses of conventional recombi-

nant protein production using mamma-

lian cells while offering significant pro-

duction, regulatory, and cost benefits. 

Compared with mammalian cells, 

plant cells tolerate a relatively wide 

range of culturing conditions and do 

not carry the risk of infection by human 

or animal pathogens. Plant cells also 

PLANT CELL-BASED RECOMBINANT 
THERAPEUTIC PROTEINS

provide a natural barrier to human and 

animal pathogens and can use a simple 

culture medium with no requirement 

for animal-originated supplements.

ProCellEx can also potentially 

express proteins that are difficult to 

express in other systems. Our multidis-

ciplinary scientific teams are focused 

on modifying the biological proper-

ties of these biotherapeutics with an 

aim of improving the clinical outcomes 

of therapies in areas of unmet need. 

These capabilities are well demonstrat-

ed in Protalix’s current pipeline.

Clinical Pipeline
We are advancing clinical programs 

addressing Fabry disease, cystic fibro-

sis, and immune and inflammatory 

diseases. Protalix is also conducting 

initial research to evaluate additional 

programs to develop proprietary pro-

teins with improved clinical profiles 

exploiting the unique nature of plant cell 

expression.

Our primary program, pegunigalsi-

dase alfa, or PRX-102, is being developed 

to treat Fabry disease. This is a plant 

cell-culture expressed and a chemically 

modified version of the recombinant 

alpha-Galactosidase A protein. In our 

clinical research, pegunigalsidase alfa 

appears to have a favorable circulatory 

half-life, with targeted enzyme activity 

in organs affected by Fabry disease. 

We believe that these characteris-

tics may potentially enable a treatment 

option of monthly infusions in addition 

to biweekly infusions. We are develop-

ing PRX-102 in two dosing regimens 

with the goal of meeting two important, 

unmet needs: demonstrating benefit 

for Fabry patients with declining renal 

function and lowering the treatment 

burden of biweekly infusions. PRX-102 

is currently being investigated in three 

fully enrolled phase III studies. We are 

currently targeting a U.S. FDA BLA sub-

mission under an accelerated approval 

pathway for PRX‑102. 

Alidornase alfa or PRX-110 is our 

plant cell-expressed recombinant form 

of human deoxyribonuclease I (DNase 

I) to reduce the viscosity of sputum 

that accumulates in the lungs of cystic 

fibrosis patients. 

DNase I therapy, or dornase alfa, 

is generally recommended for CF 

patients to improve lung function and 

reduce exacerbations. However, DNase 

I activity is compromised by actin, a 

globular multifunctional protein found 

in high concentration in the sputum 

of CF patients. We developed alidor-

nase alfa by chemically modifying the 

enzyme, forming an actin inhibition–

resistant DNase I. This novel treatment 

candidate may result in improved lung 

function and decreased incidence of 

recurrent infections in patients.

OPRX-106 is a plant cell-expressed 

recombinant human tumor necrosis 

factor receptor for inhibiting TNFa 

for inflammatory bowel disease. When 

administered orally and while passing 

through the digestive tract, the plant 

cells function as a natural delivery 

vehicle, having the unique attribute of 

a cellulose cell wall. This makes them 

resistant to degradation, compared 

to proteins produced via mammalian 

cell expression. As a result, OPRX-

106 avoids the systemic exposure 

that occurs when TNFa inhibitors are 

administered by injection or intrave-

nous infusion. 

Oral administration may potentially 

lead to a safer-to-use anti-TNF. OPRX- 

106 may also be less immunogenic, 

which can potentially result in longer-

term efficacy. We believe that our oral 

delivery mechanism can potentially 

prove to be a safer and more conve-

nient method of protein administration 

and could be applied to additional pro-

teins in certain indications. P
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