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Our work on the Rodent Research-5 mission really helped us make the delivery 
more effective and targeted, and it significantly increased the eventual clinical 

feasibility of the therapy,” said Soo. “If you have an easier way to deliver the therapy and 
if you don’t have to deliver it as frequently, it has a much greater human application.”

—DR. CHIA SOO, UCLA 

Modifying Drugs  
to Improve Utility 
P&G USES SPACE TO ADVANCE PRODUCT CHEMISTRY

The Challenge: 

The potential drug NELL-1 both builds 
bone and slows breakdown, but its 
administration method was prohibitive.

Most osteoporosis drugs work to slow bone breakdown, 
not form new bone, but studies in mice have shown that 
NELL-1 does both. However, use of NELL-1 was possible 
only via injection into the mouse’s bone during surgery. 
To make NELL-1 more useful for human patients, it 
needed to be modified for systemic administration.

The ISS National Lab Solution:

Rodent research in space proved the robustness of 
NELL-1 and drove improvements in its delivery.

Data from the hind limbs and vertebrae of spaceflight 
mice, returned live from the International Space 
Station (ISS), showed significant bone loss from 
microgravity and a remarkable recovery by treatment 
with the modified therapy BP-NELL-PEG.
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ADDITIONAL INFORMATION: 

Every three seconds, someone in the world breaks 
a bone due to osteoporosis—a progressive disease 
that decreases bone density, making bones weak 
and fragile. Osteoporotic fractures greatly reduce 
quality of life and increase patient risk for additional 
fractures. Most current osteoporosis drugs work 
only to slow bone breakdown, not form new 
bone. A therapeutic approach using NELL-1 (a 
protein naturally made by the body) works both 
ways. Such a therapy would be of tremendous 
benefit to patients with severe osteoporosis.

In animal models, Dr. Soo and her team demonstrated 
the use of NELL-1 as a successful osteoporosis 
treatment; however, use of the protein as a therapy 
was possible only via local administration. Systemic 
administration would allow this type of therapy to 
rebuild bones throughout the body following a quick 

EXPLORE MORE AT issnl.us/casestudy 

injection under the skin—a critical modification 
to boost utility for the 25% of women and 5% of 
men over age 65 that live with osteoporosis. 

Dr. Soo and her team modified NELL-1 using 
PEGylation, which slows the rate at which molecules 
are degraded by the liver and thus allows extended 
circulation, and by attaching the protein to an inactive 
form of the bone-seeking molecule bisphosphonate. 
The team then tested therapeutic use of the 
modified molecule, BP-NELL-PEG, in mice onboard 
the ISS National Lab, with compelling results. 

Microgravity induces accelerated bone loss in mice 
at rates that exceed those caused by either post-
menopausal or disuse osteoporosis on Earth, making 
space an ideal environment to study osteoporosis 
therapies. In Dr. Soo’s own words, “There is nothing 
on Earth that can simulate bone loss as rapidly as 
microgravity. It is literally not replicable on Earth.”

Footnote: This content is abridged from an article originally published in Upward, magazine of the ISS National Lab.  
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RELATED LINKS:
• UPWARD – “Building Bones”: issnl.us/csaa5
• ISS360 (THE ISS NATIONAL LAB BLOG) – “ISS R&D Award for 

Innovation in Biology and Medicine”: issnl.us/csaa6
• ISS NATIONAL LAB VIDEO – “ISS National Lab SpaceX CRS-11 Payload Overview: UCLA”: issnl.us/csaa7


