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CFDA challenged by huge patent  
surge amid policy changes
By Carmen Ho, Staff Writer

HONG KONG – China has seen a huge spike in patent applications, many of which are for 
pharmaceutical products. However, regulatory agencies such as the CFDA have yet to adapt to the 
changing patent landscape and to cope with the rapid surge.
The number has spiked so much that in one week last month, the number of patents registered for the 
week doubled from around 50,000 on average.

Genexine cleared 
to initiate second 
clinical trial of  
GX-188E
By Haky Moon, Staff Writer

HONG KONG – The 
collaboration between Merck 
& Co. Inc. and South Korean 
company Genexine Inc. is 
just a few steps away from 
tackling human papillomavirus 
(HPV)-associated cancers, with 
Genexine receiving the go-
ahead from the South Korean 
Ministry of Food and Drug 
Safety (MFDS) for a phase Ib/
II trial testing a combination 
vaccine.
The trial will test Genexine’s 
DNA vaccine, GX-188E, in 
combination with Merck’s 
blockbuster molecule, Keytruda 
(pembrolizumab), an anti-
PD-1 therapy that works by 
increasing the ability of the 
body’s immune system to help 
detect and fight tumor cells.
“This approval is significant 
as it is our first collaboration 
with a global pharmaceutical 
company to have a combination 
therapy approved,” Hyunjin Oh, 
spokeswoman for Genexine, 
told BioWorld Asia. “We need 
to increase our visibility in the 
global market and work with 

With a majority stake in Ruide, 
Australia’s CSL becomes the 
Chinese market leader
By David Ho, Staff Writer

HONG KONG – CSL Ltd. has bought a majority 
stake in China’s Wuhan Zhong Yuan Ruide 
Biological Products Co. Ltd. in a $352 million deal 
that should make the Australian biotech company 
a market leader. 

Fly, fly away

Mitochondrial dysfunction 
leads to motor problems  
in fly model of Parkinson’s
By John Fox, Staff Writer

A new study by Japanese researchers has shown 
how the loss of a key mitochondrial protein 

Australia’s Senate passes TGA 
reform bill for drugs, devices
By Tamra Sami, Staff Writer

PERTH, Australia – Industry stakeholders in 
Australia welcomed the Senate passage of 
the drug and device reforms contained in the 
Therapeutic Goods Amendment (2016 Measures 
No. 1) Bill 2016 last week.
Approved by Australia’s House of Representatives 
on March 27, the bill will now go to the Attorney 
General to be signed off as law. The bill is the first 
of three expected to make it through Parliament 
that will overhaul the nation’s drug and device 
regulations.  
The government has committed to implementing 
the reforms in a staged approach over the next 
two years, with a second bill covering further 
reforms expected to be introduced later this year.
Overall, the reforms stress a systems-based 
approach that focuses on long-term sustainable 
goals to both increase access to therapies and 
remove unnecessary regulatory burdens for 
industry. Among the reforms are new pathways 
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Korea’s Orum Therapeutics 
raises $8M in series A financing
By Haky Moon, Staff Writer

HONG KONG – South Korean startup Orum 
Therapeutics Inc. has a shot at effectively blocking 
RAS gene function with an innovative technology 
co-developed with Ajou University in South Korea 
and last week raised $8 million in a series A round 
to advance work in oncology indications.
The venture round included investments from 
Intervest Co. Ltd, KB Investment Co. Ltd, Solidus 
Investment Co. Ltd. and LB Investment.
“The financing will support our first program in 
oncology targeting activated RAS protein, a highly 
validated cancer drug target involved in aggressive 
cancers,” Sung Joo Lee, co-founder and CEO of 
Orum, told BioWorld Asia. 
About 30 percent of all human cancers, including a 
high percentage of pancreatic, lung and colorectal 
cancers, are driven by mutations in RAS genes. 
And developing ways to block RAS gene function 
has been ineffective for almost about three 
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Other news to note

Abbvie Inc., of North Chicago, presented results, at the 
European Congress of Rheumatology (EULAR) in Madrid, Spain, 
from a 78-week postmarketing observational study showing 
that participation in a company patient support program (PSP) 
in the EU, Switzerland, Israel, Mexico, Puerto Rico and Australia 
was associated with statistically significant improvement 
in functional outcomes in patients with moderate to severe 
rheumatoid arthritis (RA) who initiated Humira therapy. The 
primary endpoint of the PASSION study was the percentage of 
study participants who achieved a minimal clinically important 
difference (MCID, or improvement of ≥ 0.22) in the Health 
Assessment Questionnaire Disability Index (HAQ-DI), a patient-
reported questionnaire to measure RA function, at week 78, 
compared to baseline. Results showed that 72.1 percent of 
patients achieved the MCID in HAQ-DI at week 78 vs. baseline 
(as observed). PASSION also evaluated the potential impact of 
patient support program participation on functional outcomes 
in patients with moderate to severe RA compared to patients 
not participating in a support program. Results demonstrated 
that 48.1 percent of PSP participants achieved HAQ-DI MCID, 
compared to 37.8 percent of nonparticipants, at week 78, 
utilizing NRI (p<0.001). 
Beigene Ltd., of Beijing, reported data from a phase I trial 
testing its Bruton’s tyrosine kinase inhibitor, BGB-3111, 
combined with the anti-CD20 antibody Gazyva (obinutuzumab, 
Roche Holding AG) in patients with chronic lymphocytic 
leukemia (CLL), small lymphocytic lymphoma (SLL) and 
follicular lymphoma (FL) at the International Conference on 
Malignant Lymphoma in Lugano, Switzerland. The combination 
was well-tolerated with an overall response rate (ORR) of 89 
percent, including 22 percent complete responses (CRs), in 
18 patients with CLL and SLL who were previously untreated, 

and an ORR of 92 percent, including 16 percent CRs, in 25 
CLL/SLL patients who were relapsed/refractory (R/R) to other 
treatments. Additionally the combination produced an ORR 
of 73 percent, including 33 percent CRs, in 15 R/R FL patients. 
Beigene plans to run a phase II pivotal trial of BGB-3111 
in combination with Gazyva compared to Gazyva alone in 
patients with R/R FL. The company also plans to start a phase 
III trial comparing BGB-3111 with Treanda (bendamustine, 
Teva Pharmaceutical Industries Ltd.) plus Rituxan (rituximab, 
Roche/Biogen Inc.) in patients with treatment-naive CLL, 
based on data with BGB-3111 monotherapy presented earlier 
at the meeting. Also at the conference, Beigene presented 
updated phase I data showing that BTK inhibitor BGB-3111 
continues to be well-tolerated in patients with Waldenström’s 
macroglobulinemia (WM), with a very good partial response 
rate of 43 percent and with an overall response rate of 90 
percent (38 of 42 efficacy-evaluable patients), with a median 
follow-up time of 12.3 months. The open-label study is testing 
BGB-3111 as a monotherapy in B-cell malignancies and 
involves treatment-naïve and relapsed/refractory WM patients. 
Major response rate in the study was 76 percent (32 of 42 
patients) and partial responses were seen in 14 of 42 patients 
(33 percent). There were two cases of disease progression. 
Biotron Ltd., of Sydney, provided an update on its program 
for treatment of HIV-1 with the company’s lead antiviral drug, 
BIT-225. A phase II study (BIT225-009) of BIT-225 is currently in 
progress at HIV-NAT, Thai Red Cross AIDS Research Center in 
Bangkok, Thailand. Following the receipt of additional ethics 
approvals, a second site, based in Chiang Mai, Thailand, has 
now been initiated. The trial is a multicenter, randomized, 
placebo-controlled, double-blind study of BIT-225 and 
combination antiretroviral therapy in patients with HIV-1 
infection. BIT-225 is designed to antagonize the ion channel 
formed by HIV-1 Vpu.

http://clarivate.com/life-sciences/news/bioworld
mailto:christopher.venezia%40clarivate.com?subject=
mailto:christopher.venezia%40clarivate.com?subject=
mailto:christopher.venezia%40clarivate.com?subject=
mailto:newsdesk%40bioworld.com?subject=
https://twitter.com/BioWorld
https://www.linkedin.com/groups/BioWorld-Today-3356116/about
http://bioworld.blogs.bioworld.com/


Wednesday, June 21, 2017 BioWorld Asia Page 3 of 9

© 2017 Clarivate Analytics

CFDA 
Continued from page 1

“With the rapid development of local innovations in the health 
care industry, the patent applications have shown a sustained 
rising trend in the recent three years, which results in the heavy 
workload of the CFDA,” Neil Wang, global partner at market 
research company Frost & Sullivan, told BioWorld Asia.
According to the latest figures from the World Intellectual 
Property Organization (WIPO), in 2015 there were more than 1 
million patent applications in China, a sharp increase from 10 
years before. In 2005, there were only 97,948 applications. In 
2014, there were 837,817 applications, and in 2013 there were 
734,096. WIPO statistics show a consistent increase since 2001.
Pharmaceuticals account for 5.37 percent of the total patent 
applications from 2001 to 2015.
To put that into perspective, the U.S. saw 529,632 patent 
applications in 2015, a slight increase from 509,521 in 2014. In 
contrast with China’s consistent increase, U.S. patent trends 
have seen dips and small upturns. However, the share of 
pharmaceuticals in its patent game is higher, at 6.21 percent of 
all applications from 2001 to 2015. 
Pressured by the World Trade Organization to comply with 
intellectual property (IP) regulations, China is seeing more and 
more patented drugs enter the market. However, patented 
drugs still amount to only 22 percent of total drug sales, 
according to the 2016 ITA Pharmaceuticals Top Markets Report 
on China. 
Over the past decade, patented drug sales have enjoyed 
double-digit growth rates, but in the last few years, government 
policy changes regarding reimbursement, tendering, hospital 
financing and sales promotion have hurt revenues significantly.
And despite impressive growth in the pharmaceutical sector 
in China, the industry still relies heavily on generic drug 
production since most domestic drugmakers cannot compete 
with multinational pharmaceutical giants.
“The increase in the number of patent applications indicates 
the emerging transition from generic-based to local innovative-
based in [the] domestic health care market. Coping with the 
surging demand of patent applications, the effectiveness of 
examination and approval in CFDA should also be improved 
accordingly by speeding up its reporting frequency and 
optimizing its approval process,” said Wang. 
“At this point, the health care industry in China is facing great 
challenges from both government supervision and enterprise 
competition during the transition period,” he added. 
Recently, there has been some serious discussion in China 
regarding the use of IP laws to encourage more innovative 
drugs. One major step forward was the March amendments to 
China’s Patent Examination Guidelines. The Decision on the 
Revision of the Patent Examination Guide (2017) (No. 74), which 
came into effect on April 1, permits post-filing supplementation 
of data in certain circumstances.
In addition to that reform, there have been discussions on 
issues involving data exclusivity, lack of patent term extension 
and patent linkage. 

“We want to study the policy of encouraging drug innovation, 
improve patent linkage and the data protection system, 
and to achieve domestic and international clinical data 
mutual recognition, reducing the cost of R&D,” said CFDA 
Commissioner Bi Jingquan during a press conference at the 
time of the National People’s Congress (NPC) Meeting on Feb. 
27.
In October 2016, Bi made a similar remark, stating that “efforts 
should be made in research clinical trial management, data 
protection, patent linkage and other policies closely related 
to innovation, to promote regulatory innovation and the 
transformation and upgrading of the pharmaceutical industry.”

Enforcement, compliance issues
However, although the law states that IP rights are protected, 
the reality still shows rampant problems involving patent-
violating drugs. Weak enforcement of the law often allows 
manufacturers to go unpunished for patent violations.
“China lacks patent linkage rules to resolve disputes before 
infringing products are launched on the market. Chinese law 
requires that a product must actually be sold in the market 
before a patent holder can even bring an infringement action,” 
said the International Trade Administration (ITA) in its 2016 ITA 
Pharmaceuticals Top Markets Report on China.
“Further, although China’s laws theoretically allow for 
injunctive relief, in practice injunctions are rarely, if ever, 
granted in pharmaceutical cases due to procedural and 
practical barriers. Moreover, monetary damages awarded 
by Chinese courts have proven far insufficient to cover lost 
revenue or discourage infringement.”
The report further mentions the “serious problem” of the 
lack of patent term adjustment or restoration provisions to 
compensate for regulatory review and patent office delays, 
given the huge patent application review backlog at the State 
Intellectual Property Office and the CFDA.
All things taken together, China is moving rapidly in the 
direction of more reliable IP protection, but effective 
enforcement by government authorities and full compliance by 
pharmaceutical firms is yet to come. s

“The increase in the number of patent ap-
plications indicates the emerging transition 
from generic-based to local innovative-based 
in [the] domestic health care market.

Neil Wang 
Global partner, Frost & Sullivan
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global names to add value to the company. 
“Our collaboration is not a financial contract; it is a research 
collaboration,” she added.
Globally, cervical cancer affects more than a half million 
women and causes more than a quarter million deaths every 
year. And almost all cervical cancers result from an HPV 
infection. 
The goal of the trial is to evaluate the safety and efficacy of 
the GX-188E/ Keytruda combination, which aims to treat HPV-
induced advanced nonresectable cervical cancer. GX-188E has 
demonstrated the ability to induce a tumor-specific immune 
response and curative activity against high-grade cervical 
intraepithelial neoplasia.
Two years ago in a phase I study, a rationally designed HPV 
DNA vaccine to target HPV antigens preferentially on dendritic 
cells elicited significant E6/E7-specific IFN-γ-producing 
T-cell responses in all CIN 3 patients when administered 
intramuscularly by electroporation. CIN 3 is usually caused 
by certain types of HPV and is found when a cervical biopsy is 
done. If not treated, those abnormal cells may become cancer 
and spread to nearby normal tissue.
Seven out of nine patients had complete regression of their 
CIN 3 lesions, showed viral clearance and exhibited enhanced 
antigen-specific polyfunctional CD8 T-cell responses within 36 
weeks of follow-up. Those results were published in October 
2014 in Nature Communications. 
Combining Genexine’s vaccine with an immuno-oncology 
agent was an obvious next step. Merck’s Keytruda, rolled 
out in September 2014, is already on the leading edge of an 
immunotherapy wave, approved in the U.S. as a treatment for 
six cancers.
Merck has about 40 ongoing studies that could help expand 
its approvals, Credit Suisse analyst Vamil Divan said in a note. 
Keytruda’s sales projection for 2020 is almost $5 billion. In 
the first quarter of 2017, Keytruda’s revenue grew a whopping 
134 percent. Should the synergy grow between Genexine and 
Merck, the South Korean company could further enjoy global 
market exposure.
“We are trying to complete the South Korean clinical trial first 
and then we will extend to the U.S. market,” Oh said. “The U.S. 
market is our priority; the European market, on the other hand, 
could be the next step, but we do not have plans for the EU 
market just yet.
At present, the global immuno-oncology market has seen 
numerous advancements, according to a recent report by 
Research and Markets, which noted that the “competition 
between the players is intensifying. The biotechnology and 
pharmaceutical companies are striving to achieve first mover 
advantage by launching new and most effective therapies. 
This therapy is expected to be a game-changing approach to 
treating cancer.” 
Founded in 1999, Genexine is a leading biotherapeutics 
company with pipelines in clinical and preclinical stages 

based on long-acting Fc fusion technology and therapeutic 
DNA technology. Its pipeline includes GX-H9, a long-acting 
human growth hormone, hGH-hfYc, for both adult and 
pediatric growth hormone deficiencies. GX-H9 is currently in 
multinational phase II trials. s

Genexine 
Continued from page 1 “We need to increase our visibility in the 

global market and work with global names to 
add value to the company.

Hyunjin Oh 
Spokeswoman, Genexine Inc.

Bristol-Myers Squibb Co., of New York, said it is selling 
its small-molecule active pharmaceutical ingredient 
manufacturing facility in Swords, Ireland, to SK Biotek Co. 
Ltd., of Daejeon, South Korea, a wholly owned subsidiary of SK 
Holdings. The deal is planned to be completed by the fourth 
quarter, at which time SK Biotek will continue to manufacture 
the current portfolio of small-molecule pharmaceutical 
products at the site. Financial details on the transaction were 
not released.
Catalyst Biosciences Inc., of South San Francisco, and 
Isu Abxis Co Ltd., of Seoul, South Korea, said Isu Abxis has 
completed dosing of the first of up to five patient cohorts in 
a phase I/II proof-of-concept trial in individuals with severe 
hemophilia B. The companies plan to have top-line data 
from the trial by the end of 2017. The trial will include single 
intravenous and subcutaneous dosing cohorts, followed by 
daily subcutaneous injections of CB-2679d/ISU-304, Catalyst’s 
next-generation coagulation factor IX variant.
Celltrion Inc., of Incheon, South Korea, said new data 
presented at the International Conference on Malignant 
Lymphoma and the European League Against Rheumatism 
congress 2017 demonstrate that CD20-targeting antibody 
CT-P10 is comparable to reference Rituxan (rituximab, Roche 
Holding AG/Biogen Inc.) in terms of efficacy and safety in both 
oncology and autoimmune disease indications. The data from 
the randomized, double-blind, controlled phase III study in 
140 advanced follicular lymphoma (FL) patients, presented 
in Lugano, Switzerland, showed that CT-P10 was noninferior 
compared to rituximab when each were given in combination 
with standard chemotherapy of cyclophosphamide, vincristine 
and prednisone in patients with previously untreated 
advanced FL over eight cycles. The findings also showed that 
the safety profile, pharmacokinetics, pharmacodynamics 
and immunogenicity of CT-P10 were comparable to those of 
reference rituximab.

Other news to note
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CSL said it would buy an 80 percent stake in the Chinese 
plasma-derived therapies manufacturer from Humanwell 
Healthcare Group Co. Ltd. The transaction should put CSL in 
a leading position in China’s domestic plasma fractionation 
market. It would also strengthen the position of its CSL 
Behring unit as a provider of imported albumin in China. 
Ruide develops and manufactures products such as albumin 
and immunoglobulin for intravenous injection. 
Under the terms of the deal, CSL will be responsible for 
operational control of Ruide. 
“We will contribute our extensive plasma manufacturing 
expertise with a goal to expand and grow plasma collection 
capabilities and introduce new products into this high-
growth market,” said CSL’s managing director and CEO, Paul 
Perreault. 
Perreault said his company plans to work with Chinese 
regulators to improve plasma safety and quality.
The deal and the corporate partnership it creates, which 
combines CSL’s technical capabilities and Ruide’s Chinese 
experience, should “enable the partners to improve access 
to innovative therapies for patients that need them,” said 
Humanwell’s chairman, Wang Xuehai. 
As part of the deal, CSL retained the option to buy out the 
remaining 20 percent of Ruide depending on milestones linked 
to performance and payments. But, despite that option, some 
observers expect Humanwell to retain its holding for some time.
Serena Shao, head of Chinese health care research at 
investment house CLSA, said she believes the acquisition is a 
good move for CSL. 
“At the moment, only 26 companies in the country have the 
license for blood collection stations. The number of new 
licenses issued remains quite small. This acquisition is a smart 
move for CSL and will give it access to more than 100 tons of 
blood per year,” she said.  
“CSL is already a market leader in albumin-related products, 
and acquiring Ruide could give it a boost for other blood 
products,” she added. “It’s a huge market as China’s plasma 
products market exceeded $3.3 billion in 2016, with a 15 
percent growth rate for the past five years.” 
The company also has a pipeline of multiple coagulation-factor 
products that it plans to launch in the next few years, plus 
four plasma collection centers and one manufacturing facility 
located in Wuhan of the Hubei province in central China.
CSL, whose portfolio includes products for treating hemophilia 
and immune deficiencies, generates about $450 million a 
year on sales in China. Ruide’s annual revenue is placed at 
approximately $30 million. 
CSL said it aims to lift Ruide’s sales to about $100 million over 
the next five years or so. It plans to set up additional collection 
centers and smooth out operating synergies at the company’s 
Wuhan plant.
The acquisition would be funded from existing debt facilities.

So far, investors have reacted positively to CSL’s first acquisition 
in China. CSL’s shares jumped to an all-time high on the 
move, which gives the company on-the-ground access to 
the fastest-growing market for blood products in the world. 
Shares (ASX:CSL) closed Thursday at A$142.04 (US$108.21), 
up A$4.39. Its shares have risen by more than a third so far 
this year.
China is the fastest growing immunoglobulin market in the 
world and is second only to the U.S. by volume. 
According to CSL, improved physician awareness and recent 
changes to reimbursement coverage for plasma-derived 
products such as immunoglobulin will continue to drive 
strong demand. 
“This expansion of our footprint in China through an 
investment in Ruide supports the delivery of our promise to 
save lives and protect the health of people around the world,” 
said Perreault. s

CSL 
Continued from page 1

Dimerix Ltd., of Melbourne, Australia, said research on 
CRISPR technology has been published in Scientific Reports. 
A research team at the Harry Perkins Institute of Medical 
Research has developed tools for studying functional receptor 
interactions in real time, which enabled them to validate the 
relevance of the Dimerix receptor-heteromer investigation 
technology (Receptor-HIT) platform technology to monitor 
receptor complexes by labeling and monitoring endogenous 
receptors with tags for bioluminescence resonance energy 
transfer (BRET). The technology was used to identify DMX-200, 
the company’s lead clinical-stage drug development program, 
in phase II trials for the treatment of chronic kidney disease.
Enzychem Lifesciences Corp., of Daejeon, South Korea, 
initiated the dose-escalation stage of a global phase II 
trial of EC-18 (mosedipimod), an oral synthetic palmitoyl-
2-linoleoyl-3-acetyl-rac-glycerol designed to prevent and 
treat chemotherapy-induced neutropenia (CIN). Unlike the 
current standard care for CIN, EC-18 is formulated as soft oral 
gelatin capsules. Enzychem said that EC-18 also operates by 
a different mechanism of action, controlling inflammation 
through neutrophil modulation.
Immune Pharmaceuticals Inc., of New York, signed an 
agreement with Meda, a unit of Mylan NV, of Canonsburg, 
Pa., to repurchase assets related to Ceplene (histamine 
dihydrochloride), including the right to commercialize 
Ceplene in Europe and to register and commercialize 
Ceplene in certain other countries. Immune plans, through 
its immuno-oncology subsidiary, Cytovia Inc., to advance 
commercialization efforts in Europe, Asia and Latin America 
and to pursue regulatory approval of Ceplene in the 
U.S. Immune agreed to pay Mylan a fixed price, payable 
in installments, and additional amounts contingent on 
achievement of certain milestones. Details were not 
disclosed. Ceplene is administered in conjunction with 
low-dose interleukin-2 for maintenance of first remission in 
patients with acute myeloid leukemia. (See BioWorld Today, 
June 22, 2016.)

Other news to note
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facilitates progression of Parkinson’s disease (PD), identifying 
a new therapeutic target and hence the potential for the 
discovery and development of new PD treatments. 
A long-term neurodegenerative disease of generally unknown 
etiology and currently without effective treatments, PD is 
associated with a major global burden in terms of both health 
and economics.
“Current treatments for PD do not work very well, so disease-
modifying treatments are an urgent unmet need,” noted 
Nobutaka Hattori, professor and chairman of the Department of 
Neurology at Juntendo University Graduate School of Medicine 
in Tokyo.
“Although the exact causes for PD remain unknown, 
mitochondrial [dysfunction], lipid metabolism and lysosomal 
dysfunction have all been proposed as causes of Parkinsonism,” 
Hattori told BioWorld Asia. 
Indeed, there is considerable evidence suggesting that 
dysfunctional cellular components contribute to the 
development and progression of PD, but exactly how individual 
genes and proteins contribute to that process remains unclear.
“Mitochondrial impairments are one of the proposed causes for 
PD,” noted Hattori, describing how in the new study he and his 
research team demonstrated how a mitochondrial protein called 
CHCHD2 plays an important role in maintaining the structure of 
cristae and mitochondrial integrity.
Mitochondria have a double-membrane structure, with the inner 
mitochondrial membrane forming multiple layers known as 
cristae, the structure of each of which must remain intact in order 
for the cell organelle to function effectively.
They generated mutant knockout drosophila fruit flies that did 
not express the gene coding for the CHCHD2 protein and showed 
that the loss resulted in abnormal mitochondrial matrix structure 
and impaired respiration. 
“Patients with CHCHD2 mutations are very rare, but this 
genetic mutation model serves as a direct link to mitochondrial 
dysfunction,” said Hattori. “Using the CHCHD2 knockout fly 
model, [we showed that] oxidative stress via mitochondrial 
respiratory could be a major cause of this disease.” 
Specifically, that model was used to demonstrate the loss of 
neurons as a result of oxidative stress, which caused motor 
dysfunction, as shown, for example, by loss of climbing ability as 
the flies aged, the Juntendo University researchers reported in 
the June 7, 2017, online edition of Nature Communications.
“Loss of climbing ability was one of the parameters used for 
evaluating motor dysfunctions, with abnormal morphology of 
skeletal muscle also being considered as an indication in this 
regard,” noted Hattori. 
Those motor dysfunctions were shown to be reversed when the 
researchers introduced to the flies a wild-type form of human 
CHCHD2 and eukaryotic translation initiation factor 4E-binding 
protein (4E-BP), a protein that regulates overall cellular 
messenger RNA translation levels and hence cell metabolism.
“We found that 4E-BP suppresses production of ROS [reactive 

oxygen species] by mitochondria,” said Hattori. “When 4E-BP 
was transfected into CHCHD2 knockout flies, we successfully 
improved the morphology and function of mitochondria, 
thereby suppressing neurodegeneration.”
Further investigation showed that CHCHD2 binds to a 
mitochondrial protein cytochrome C along with an apoptosis 
regulator called mitochondrial scaffolding protein-1 (MICS-1). 
That binding helps cells to function properly and ensures correct 
apoptosis signaling in both mammalian cells and drosophila. 
“Although we did not show direct interaction with cytochrome C, 
we demonstrated that interaction between MICS-1 and CHCHD2 
could induce the stabilization of cytochrome C,” noted Hattori. 
He said those findings cast light on the role of CHCHD2 
mutations in PD and offer “potential therapeutic targets in 
Parkinson’s caused by mitochondrial dysfunction, with 4E-BP 
activation being a promising new target treatment option for 
new strategic PD therapies.”
Those latest insights into the CHCHD2 gene, its associated 
protein, and how it facilitates healthy mitochondrial function 
could also help scientists better understand the disease.
“Our ultimate objective is to develop new Parkinson’s disease-
modifying therapies. In this respect, I think research into 
monogenic familial PD could provide clues for elucidating PD 
pathogenesis,” he said. “If we could identify a causative gene 
for familial PD and elucidate the functions of its products, this 
could provide an approach to finding new therapies.” s
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Inovio Pharmaceuticals Inc., of Plymouth Meeting, Pa., 
said it completed enrollment of its phase I ZIKA-002 trial 
testing its Zika vaccine, GLS-5700, in Puerto Rico. The 
160-person, placebo-controlled trial was designed to assess 
safety, tolerability and immune responses in the setting of 
potentially ongoing disease transmission. The trial will also 
measure infection rates after one year as part of an exploratory 
endpoint. In a previous phase I trial conducted in the U.S. 
and Canada in 40 healthy volunteers, GLS-5700, which is 
administered with Inovio’s skin delivery system, produced 
a robust antibody response in 95 percent of subjects after 
two doses. Inovio is developing GLS-5700 with Geneone 
Life Science Inc., of Seoul, South Korea, and academic 
collaborators from the U.S. and Canada.
Intellia Therapeutics Inc., of Cambridge, Mass., said that 
China’s State Intellectual Property Office has indicated that it 
will grant the company a patent broadly covering CRISPR/Cas9 
single-guide gene editing methods and compositions. The 
patent includes claims covering methods for editing DNA in 
non-cellular and cellular settings, including in eukaryotic cells 
such as human and mammalian cells. It also includes CRISPR/
Cas9 composition of matter and system claims for use in any 
setting, including claims covering the use of CRISPR/Cas9 in 
producing medicines. The European Patent Office and the U.K.’s 
Intellectual Property Office have previously issued patents 
from the same underlying international patent application, 
filed starting in May 25, 2012 by the Regents of the University of 
California, the University of Vienna and Emmanuelle Charpentier.
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that allow for earlier access to drugs and devices. (See 
BioWorld Today, Sept. 20, 2016.)
Bringing products more quickly onto the Australian market 
will be achieved, in part, by greater use of approvals by 
comparable overseas regulators like the U.S. FDA and the 
EMA. Under the current regulatory structure, Australian 
patients have to wait up to 15 months longer than the U.S. 
and Europe to access breakthrough medicines. 
The move also brings Australia in line with other international 
regulators.
Regulatory reforms were especially needed since plans to 
form a joint “Australia New Zealand Therapeutic Products 
Agency” fell apart almost a decade ago. When those 
negotiations were put on hold, the Australian government 
agreed to introduce reforms to the TGA.
To make that happen, the government commissioned an 
independent review panel in October 2014 to examine 
Australia’s drug and device regulatory framework to identify 
areas that were duplicative or ineffective, and to look for 
opportunities to position Australia to be more globally 
competitive. 
Numerous industry consultations were held over the last two 
years, and the government signed off on the majority of the 
58 recommendations made by the review panel.
Health Minister Greg Hunt told the Senate Standing 
Committee on Community Affairs that the bill would support 
the implementation of eight key recommendations of the 
Expert Review of Medicines and Medical Devices Regulation.
“These recommendations aim in particular to enable faster 
access to important new medicines and medical devices for 
Australian patients, as well as to streamline administration 
and reduce regulatory burden in several areas,” Hunt said.
Some of those streamlined processes would replace the 
need for pre-approval with notifications for some variations 
to products that do not affect product safety and would 
lower costs to industry and, potentially, consumers through 
decreased TGA fees, he said.
AusBiotech said in its comments to the Senate committee 
that the reforms are expected to provide industry with annual 
savings of around A$75 million (US$57 million) by reducing 
unnecessary red tape and regulation on the drug and device 
industries. The association that represents biotechnology 
companies in Australia said it has been pushing for those 
reforms for more than a decade.
“Priority review of medicines that offer substantial benefits 
over existing therapies or which address high unmet clinical 
needs for Australian patients will reduce registration working 
days by almost half,” the association said in its submission. It 
also stressed that more efficient Special Access Schemes for 
patients would also mean a “life-saving difference.”
The bill also enhances patient safety by collecting more 
postmarketing safety and efficacy data from sponsors to 
provide more information about new medicines approved 

under an expedited pathway.

Wide support 
AusBiotech CEO Glenn Cross told BioWorld Asia that the 
association is “strongly supportive of the Therapeutic Goods 
Amendment (2016 Measures No. 1) Bill 2016, which will help 
reduce costs and administrative burden for industry, while 
ensuring safety and quality for patients.”
Medical Technology Association of Australia (MTTA) CEO Ian 
Burgess said the association welcomed the passage of the 
new bill, particularly “the decision for greater use of overseas 
assessment to fast-track access to innovative and life-saving 
products, without compromising the integrity and safety of 
medical devices in Australia.”
MTTA member companies are mostly small-to-medium sized 
companies that “complain about the avoidable red-tape, 
[and] this bill will go to streamlining the regulatory burden,” 
he added.
The Australian Dental Association (ADIA) also praised the 
bill and the anticipated reduction in bureaucratic red tape. 
“ADIA has been a strong proponent for these reforms that will 
reduce the costs associated with conformity assessment,” 
said ADIA CEO Troy Williams.
“This is a significant reform that’s long overdue and we 
congratulate the commitment of the Australian Government 
to making the changes necessary to reduce the complexity 
of obtaining market approval for new and innovative patient 
diagnostic and treatment options,” Williams said.
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decades, according to the National Cancer Institute.  
The main members of the RAS gene family – KRAS, HRAS and 
NRAS – encode proteins that have a pivotal cytoplasmic role 
in cell signaling. When RAS genes are mutated, cells grow 
uncontrollably and evade death signals. 

“Discovered nearly 35 years ago, the mutant RAS protein has 
been considered a highly validated cancer drug target, but 
also has a reputation as being undruggable,” said Yong Sung 
Kim, principle investigator on the paper, co-founder of Orum 
and professor in the department of molecular science and 
technology at Ajou University.
Not only do RAS genes play a part in tumor formation, tumors 
with activating RAS mutations often do not respond to current 
treatment options, such as the EGFR-targeting drug Erbitux 
(cetuximab, Eli Lilly and Co.). 
Along with scientists at Ajou University in South Korea, Orum 
developed a novel monoclonal antibody called RT11-i, which is 
internalized by the cell and directly targets the activated form 
of RAS. 
“This cell-penetrating platform is significant. People have 
been trying this, but nobody really succeeded. Our recent 
publication supported the further development of our cell-
penetrating antibodies as an anticancer agent. This shows that 
we have a real chance,” added Lee. 
Scientists at Ajou University published a study in Nature 
Communications showing that RT11-i binding is specific to 
activated RAS, binds those proteins inside the cell and blocks 
interactions with effector proteins. The result is an inhibition of 
downstream oncogenic signaling. 
When given to tumor-bearing mice, RT11-i inhibited tumor 
growth in several xenograft models and was shown to be well-
tolerated.
“This data shows that with our cell-penetrating antibody 
technology, we now have the ability to selectively inhibit 
activated RAS to achieve antitumor activity with a systemically 
administered monoclonal antibody,” Kim explained. 
In contrast to other approaches, Orum Therapeutics’ antibody 
platform can target specific cell types, is easily adaptable to 
target different cell types and different intracellular proteins, 
and does not require chemical modification. This provides new 
opportunities to treat severe genetic diseases and cancer.
“We believe our technology has the capacity to create the 

first-in-class RAS-targeted therapeutic antibody for pancreatic, 
colon and non-small-cell lung cancers with RAS mutations,” 
said Lee. 
In connection with the financing round, Yeo Jung Moon, 
investment division director at Intervest, will join Orum’s board. 
“We were impressed with Orum’s cell-penetrating antibody 
platform, which can transform antibodies to effectively target 
undruggable cytosolic targets, without chemical conjugation 
and with target cell specificity,” Moon said. “We look forward to 
providing our expertise and guidance as the company creates 
new treatments for cancer and rare diseases.” 
Investing in biotech has been long-perceived as too-risky 
among conservative South Korean investors, which is a large 
majority, but the startup will need more than $8 million to 
bring the technology to patients.
“Our goal is to enter [a] phase I clinical trial by 2019. That’s our 
first goal,” Lee said. “It’s probably going to cost more than $8 
million. With $8 million, you can hardly finish phase I.” 
Plus, he noted, RAS is not the only target Orum has in its sights. 
“We need to try different targets.” s
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Yong Sung Kim 
Co-founder. Orum Therapeutics

Seeking comment on expedited pathways 
The TGA is working on the next rollout of reforms that outline 
two separate expedited pathways.
The provisional approval pathway would allow sponsors 
to seek a time-limited provisional registration of certain 
medicines that don’t meet full clinical data requirements, 
where the potential benefit of earlier availability outweighs the 
risk that additional data are still required.
The priority review pathway would involve faster assessment 
of certain prescription medicines that meet the TGA’s full data 
requirements, with a target time frame of 150 working days 
for an approval decision. The provisional approval pathway, 
meanwhile, would be supported by broader reforms to develop 
more comprehensive postmarket monitoring for drugs and 
devices.
“The objective of the provisional approval pathway is to allow 
certain promising new medicines to reach patients with unmet 
clinical needs earlier than might otherwise be the case, while 
ensuring appropriate measures are in place to manage the risks 
inherent in the fact that additional data are still required,” the 
draft guidance says. The pathway could allow medicines to 
reach Australian patients up to two years earlier than under the 
current framework.
The provisional approval pathway would involve four separate 
phases: A designation process where sponsors would apply 
for the expedited pathway; a premarket registration process 
whereby sponsors would submit a registration application 
and supporting dossier; a postmarket requirement in the 
provisional registration period; and a lapsing or transition to 
full registration. The TGA said it might allow rolling submissions 
that would be decided on a case-by-case basis. (See BioWorld 
Today, May 3, 2017.) s
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Other news to note

Merck KGaA, of Darmstadt, Germany, said the Australian Patent 
Office granted patent rights over its use of CRISPR in a genomic 
integration method for eukaryotic cells – the company’s first for 
CRISPR technology. The patent covers chromosomal integration, 
or cutting of the chromosomal sequence of eukaryotic cells and 
insertion of an external or donor DNA sequence into those cells 
using CRISPR. Merck has patent filings for its insertion CRISPR 
method in additional countries in North America, Europe and 
Asia. Last month, Merck disclosed that it developed an alternative 
CRISPR genome-editing method dubbed proxy-CRISPR.
Numab Therapeutics AG, of Pfäffikon, Switzerland, announced a 
collaboration and option agreement with Tokyo-based specialty 
pharma Kaken Pharmaceutical Co. Ltd. for the identification 
of a multispecific antibody candidate for development in 
inflammatory disease. Under the agreement, Kaken will obtain 
an option to conclude a license and co-development agreement 
after identification of lead candidate generated by Numab using 
its multispecific antibody technology platform. Kaken will fully 
fund the research program. Further financial details were not 
disclosed.
Pharmaxis Ltd., of Sydney, said its international phase III trial 
of Bronchitol (mannitol) in adults with cystic fibrosis (CF) met its 
primary endpoint, demonstrating the superiority of Bronchitol 
vs. the comparator on the primary endpoint of FEV1 change from 
baseline over a 26-week treatment period, with an effect of 54 
mL (p = 0.020), corresponding to a 2.2 percent relative change 
(p = 0.025.) The company said the improvement in lung function 
was less than that seen in the adult CF population in previously 
reported phase III trials. No statistically significant differences 
between treatment groups in secondary endpoints were 
recorded, although a trend was observed in favor of Bronchitol for 
another lung function parameter (FVC). The company expects to 
resubmit an NDA in 2018. (See BioWorld Today, May 5, 2009.)
Prescient Therapeutics Ltd., of Melbourne, said a preclinical 
study published in Nature indicates that its geranylgeranyl 
transferase inhibitor, GGTI-2418, known as PTX-100, plays a role 
in mitigating a cancer pathway. Data demonstrated new details 
about the tumor suppressor gene, PTEN, which is defective in 30 
percent to 60 percent of certain breast, brain and uterine cancers, 
showing that, when defective, PTEN cannot control protein 
FBXL2, thought to be responsible for cancer growth in many 
patients. Mouse model data showed that administering PTX-
100, plus photodynamic therapy, FBXL2 is switched off, allowing 
abnormal cells to self-destruct.
Q Biomed Inc., of New York, said it entered a final license 
agreement with the Oklahoma Medical Research Foundation 
and the Rajiv Gandhi Centre for Biotechnology, of Kerala, 
India, for the global exclusive rights to develop and market a 
chemotherapeutic drug to treat liver cancer. The compound was 
isolated and characterized from the leaves of Solanum nigrum 
Linn, or black nightshade, a plant widely used in traditional 
medicine. In animal models, the compound, called uttrocide B, 
was shown to be 10 times more cytotoxic to HepG2 liver cancer 
cells than the only drug currently on the market for the condition.
Recce Ltd., of Sydney, entered an agreement for a flexible 

funding commitment of up to about A$6 million (US$4.5 million) 
with the Australian Special Opportunity Fund LP, providing 
capital to support Recce’s synthetic antibiotic through its IND 
application with the FDA and phase I trials with RECCE-327, a 
sepsis candidate.
Tessa Therapeutics, of Singapore and the San Francisco-based 
Parker Institute for Cancer Immunotherapy are collaborating on 
clinical and preclinical projects to develop new cellular therapy 
and immuno-oncology combination treatments. The Parker 
Institute’s model brings together cancer research institutions 
to share resources, data and technology to accelerate research 
through clinical trial design. Tessa brings its T cell therapy 
expertise to the partnership. Further details of the alliance were 
not disclosed. Tessa is currently conducting a phase III cancer T 
cell therapy trial.
Windtree Therapeutics Inc., of Warrington, Pa., and Lee’s 
Pharmaceutical (HK) Ltd., of Shatin, Hong Kong, said they 
entered an exclusive license and collaboration agreement to 
develop and commercialize KL4 surfactant products in select 
Asian markets using Windtree’s KL4 surfactant and aerosolization 
technologies. The deal includes Aerosurf as well as non-aerosol 
products Surfaxin and Surfaxin LS. Windtree also granted Lee’s 
an exclusive license to manufacture KL4 surfactant in China for 
use in non-aerosol surfactant products in the licensed territory. 
In anticipation of the agreement, Lee’s invested $2 million in 
Windtree’s February private placement. Windtree will receive a 
$1 million up-front license fee and will be eligible for up to $37.5 
million in contingent clinical, regulatory and commercialization 
milestone payments and escalating high, single-digit to midteens 
percentage royalties across all products. Lee’s will be responsible 
for all development costs in the licensed territory.
The avian influenza strain H7N9 emerged in China in 2013, 
leading to a pandemic in chickens and widespread closure of 
poultry markets. H7N9 can also infect humans, and the World 
Health Organization has tallied more than 1,400 infections, 
and the CDC estimates the fatality rate to be 40 percent. 
However, for now, most infections result from exposure to 
infected chickens. There are few case reports of likely human-
to-human transmission, and no reports indicating that the virus 
has acquired the ability to spread easily from one person to 
another, which is a prerequisite for a pandemic. A team from 
the Scripps Research Institute conducted mutation analyses 
to see how many mutations it would take for the virus to go 
from targeting chicken hemagglutinin (HA) receptors to binding 
most efficiently to human HA receptors, and found that such a 
switch could be the result of three mutations. The authors noted 
that “ideally, it would be important to assess the impact of the 
switch in receptor specificity in the ferret model that . . . is used 
to assess the propensity for air droplet transmission of human 
viruses. However, the introduction of the mutations that switch 
receptor specificity into an actual H7N9 virus background would 
represent gain-of-function (GoF) experiments that are currently 
prohibited.” Nevertheless, they suggested, “this knowledge will 
aid in surveillance. If these amino acid mutations are observed to 
arise during natural selection in humans, timely actions could be 
taken.” Their work appeared in the June 15, 2017, online issue of 
PLoS Pathogens. s


