
 
 
 

DEP® irinotecan boosts immuno-oncology in colon cancer 
models 

• DEP® irinotecan in combination with an immuno-oncology (IO) therapy (anti PD-1 
antibody) resulted in superior anti-tumour activity and significant survival benefit 
compared to the IO therapy alone in two colorectal cancer (CRC) models  

• This combination benefit did not occur when conventional irinotecan was used 
together with the same IO therapy (anti-PD1 antibody)   

• IO agents are now important treatments in several major cancers and the market 
for these agents is expected to exceed US$55 billion by 20251, and include Merck’s 
Keytruda®, BMS’ Yervoy® and AstraZeneca’s Imfinzi®  

• Starpharma’s proprietary SN-38 nanoparticle, DEP® irinotecan is currently in 
phase 2 and these data in the CRC models provide important information which 
will assist with the identification of value-adding clinical combinations and 
partnering opportunities 

Melbourne, Australia; 29 June 2020: Starpharma (ASX: SPL, OTCQX: SPHRY) today 
announced its SN-38 nanoparticle, DEP® irinotecan in combination with an immuno-
oncology (IO) agent (anti PD-1 antibody) showed superior anti-tumour activity and significant 
survival benefit in two colorectal cancer (CRC) models when compared to the anti PD-1 
antibody alone. These results included improvement in both survival and efficacy in the 
particularly aggressive CT-26 CRC model. 

The median survival for the combination of DEP® irinotecan + IO agent (anti PD-1 antibody) 
was 40 days compared with 13 days for the IO agent alone (refer to the study results below). 
The enhanced combination benefit seen with DEP® irinotecan was not seen with 
conventional irinotecan + the same IO agent. These preclinical results provide a strong 
rationale for clinical evaluation of DEP® irinotecan in combination with IO agents, potentially 
opening up significant additional commercial opportunities.  

IO agents including Keytruda® (an anti PD-1 antibody) have been approved and have been 
highly successful in a range of cancers including lung cancers and melanoma. However 
clinical trial results thus far with IO agents alone have been disappointing in some cancers, 
including CRC. Anti PD-1 antibodies have been a major breakthrough in cancer treatment, 
but substantial unmet need remains and non-responders make up more than 75% of all 
incident cancers, highlighting the need for more effective agents and combinations2. 

DEP® irinotecan is a novel, patented dendrimer nanoparticle of SN-38, the active metabolite 
of irinotecan. DEP® irinotecan recently progressed to phase 2. In a phase 1 trial conducted 
in major cancer centres in the UK, DEP® irinotecan was well-tolerated and patients generally 
experienced less severe side effects than with conventional irinotecan, including no cases of 
severe diarrhoea, for which conventional irinotecan has a FDA black box warning. 
Encouraging efficacy signals with DEP® irinotecan were also observed in 50% of evaluable 
patients - not only in patients with CRC but also in patients with breast and pancreatic 
cancer.  

 
1 https://www.alliedmarketresearch.com/immune-check-point-inhibitors-market 
2 August 2019 IO presentation by Peter F Lebowitz (M.D. PhD), Global Therapeutic Area Head, Oncology, Janssen Oncology, with data sourced from Cancer Incidence 
from Globocan 2018.   
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Dr Jackie Fairley, Starpharma CEO, commented: “We are delighted to see the dual benefits 
of combining DEP® irinotecan with an immuno-oncology (IO) agent. These results indicate 
that DEP® irinotecan in combination with an anti PD-1 antibody could boost the efficacy over 
anti PD-1 antibody alone, or IO combinations with standard chemotherapeutic agents. IO 
agents including anti PD-1 antibodies have yielded excellent efficacy results in some patient 
groups. However, between 30-60% of patients do not respond to IO treatments alone3, 
therefore there is significant commercial interest in combination approaches, including with 
chemotherapeutics, to overcome this limitation4”. 

“In addition, there have been no observations of immune-mediated toxicities in patients 
treated with  DEP® irinotecan. Given immune-mediated toxicities can be problematic with IO 
agents, the lack of overlapping side-effects further strengthens the rationale for combining IO 
agents with DEP® irinotecan”, added Dr Fairley. 

DEP® irinotecan is one of three DEP® products in clinical development by Starpharma, and is 
currently in a phase 2 clinical trial at leading UK hospitals, The Christie, The Royal Marsden 
and Newcastle Freeman Hospital. Two further sites, the Beatson (Scotland) and Kinghorn 
Cancer Centre (Sydney) will be opened shortly.  

The market for IO agents is expected to exceed US$55 billion by 20255. Market leading 
products include the PD-1 antibody Keytruda (Merck; 2019 sales: US$ 11.08B)6 and Opdivo 
(BMS; 2019 sales: US$ 7.20B), the CTLA-4 inhibitor Yervoy (BMS; 2019 sales: US$ 1.49B)7 
and the PD-L1 inhibitor Imfinzi (AZ; 2019 sales: US$ 1.47B)8. 

Study Results  
Significant enhancement of anti PD-1 antibody (anti PD-1 Ab) activity by 
DEP® irinotecan in both CT-26 and MC-38 colon cancer models (Figure 1 and 2) 
Anti PD-1 antibody alone had minimal impact on this CT-26 model, but efficacy was greatly 
enhanced when combined with DEP® irinotecan in both the CT-26 (Figure 1) and MC-38 
(Figure 2) models. The CT-26 model is recognised as being a highly aggressive CRC model, 
therefore this result is particularly impressive. 
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Figure 1:  Mean tumour volumes over time as measured in the mouse allograft study using 
CT-26 murine colorectal cancer cells (n=5). DEP® irinotecan + anti PD-1 Ab in combination 
had a statistically significant greater anti-tumour effect than anti PD-1 Ab alone (p=0.0002) 
and DEP® irinotecan alone (p=0.0146). 

 
3 Mengjia Song, Xinfeng Chen, Liping Wang, and Yi Zhang, 2018. Future of anti PD-1/PD-L1 applications: Combinations with other therapeutic regimens, Chin J Cancer 
Res. Apr; 30(2): 157–172 
4 Le, C.T., Murphy, W.J. Moving forward to address key unanswered questions on targeting PD-1/PD-L1 in cancer: limitations in preclinical models and the need to 
incorporate human modifying factors. j. immunotherapy cancer 7, 291 (2019). 
5 https://www.alliedmarketresearch.com/immune-check-point-inhibitors-market 
6 https://www.mrknewsroom.com/news-release/corporate-news/merck-announces-fourth-quarter-and-full-year-2019-financial-results 
7 https://news.bms.com/press-release/corporatefinancial-news/bristol-myers-squibb-reports-fourth-quarter-and-full-year-fi-1 
8 https://www.astrazeneca.com/content/dam/az/PDF/2019/full-year/Full-year_and_Q4_2019_results_announcement.pdf 
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Figure 2:  Mean tumour volumes over time as measured in the mouse allograft study using 
MC-38 murine CRC cells (n=5). DEP® irinotecan + anti PD-1 Ab combination had a 
statistically significant greater anti-tumour effect compared with anti PD-1 Ab alone 
(p=0.0001). 
 
 
Significant survival benefit seen with DEP® irinotecan + anti PD-1 Ab combination 
(Figure 3) 

Enhanced survival, which was statistically significant, was seen in both the DEP® irinotecan 
treated group and the DEP® irinotecan + anti PD-1 Ab combination group (Figure 3a CT-26 
(p=0.0014) and Figure 3b MC-38 (p<0.0001)). Median survival was extended more than 
3-fold, from 13 days (anti PD-1 Ab alone) to 40 days (DEP® irinotecan + anti PD-1 Ab) in the 
CT-26 allograft study and 22 days (anti PD-1 Ab alone) to >64 days (DEP® irinotecan + anti 
PD-1 Ab) in the MC-38 allograft study. 
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Figure 3:  Kaplan-Meier survival curve in the mouse allograft study using a) CT-26 and 
b) MC-38 murine CRC cells. Dotted line shows the median survival (days). 
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Superior combination benefit of anti PD-1 Ab provided by DEP® irinotecan compared 
to conventional irinotecan 

The combination of DEP® irinotecan + anti PD-1 Ab had a significantly greater anti-cancer 
effect than anti PD-1 Ab alone (p=0.0016) or conventional irinotecan + anti PD-1 Ab 
(p=0.0156) and the DEP® irinotecan + anti PD-1 Ab combination also showed improved 
survival (p<0.0001). Median survival was extended from 14 days (anti PD-1 Ab alone) to 
27 days (DEP® irinotecan + anti PD-1 Ab) in the CT-26 model. 
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Figure 4:   
a) Mean Tumour volumes over time as measured in the mouse allograft study using CT-26 
murine colorectal cancer cells (n=12);b) Kaplan-Meier survival curve in the mouse allograft 
study using CT-26 murine colorectal cancer cells. Dotted line shows the median survival 
(days). 
 
Study Methods 
These studies were conducted for Starpharma by an internationally recognised translational 
cancer group using mouse allograft models which are the standard means of assessing 
efficacy of IO agents, including anti PD-1 antibodies. Testing of IO agents requires a 
functioning immune system, so anti-cancer efficacy cannot be assessed in human cancer 
xenograft models. 
 
Study 1: 

Balb/c mice were inoculated subcutaneously with the murine colorectal (CT-26) cell line 
(5 mice/group). Dosing groups were as follows:   

• Vehicle Control: - antibody isotype control, twice weekly ip, for 4 doses - on day 1 
(200 µg per mouse) then on days 5, 8 and 12 (100 µg per mouse) 

• Anti PD-1 Ab: anti PD-1 Ab, twice weekly ip, for 4 doses - on day 1 (200 µg per 
mouse) then on days 5, 8 and 12 (100 µg per mouse) 

• DEP® irinotecan: DEP® irinotecan (18mg/kg) once weekly iv, for 3 weeks and antibody 
isotype control twice weekly ip, for 4 doses 

• DEP® irinotecan + anti PD-1 Ab:  DEP® irinotecan once weekly iv, for 3 weeks and anti 
PD-1 antibody twice weekly ip, for 4 doses  
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Study 2: 

C57BL/6 mice were inoculated subcutaneously with murine colorectal (MC-38) cells 
(5 mice/group). Dosing groups were as follows:   

• Vehicle Control: - antibody isotype control, twice weekly ip, for 4 doses - on days 1, 5, 
8 and 12 (200 µg per mouse) 

• Anti PD-1 Ab: anti PD-1 antibody, twice weekly ip, for 4 doses - on days 1, 5, 8 and 12 
(200 µg per mouse) 

• DEP® irinotecan: DEP® irinotecan (30mg/kg) once weekly iv, for 3 weeks and antibody 
isotype control twice weekly ip, for 4 doses 

• DEP® irinotecan + anti PD-1 Ab:  DEP® irinotecan (30mg/kg) once weekly iv, for 3 
weeks and anti PD-1 antibody twice weekly ip, for 4 doses  

 
Study 3: 

Balb/c mice were inoculated subcutaneously with murine colorectal (CT-26) cells (12 
mice/group). Dosing groups were as follows:   

• Vehicle Control: - antibody isotype control, twice weekly ip, for 4 doses - on day 1 (200 
µg per mouse) then on days 5, 8 and 12 (100 µg per mouse) 

• Anti PD-1 Ab: anti PD-1 Ab, twice weekly ip, for 4 doses - on day 1 (200 µg per 
mouse) then on days 5, 8 and 12 (100 µg per mouse) 

• Irinotecan + anti PD-1 Ab:  Irinotecan (75mg/kg) once weekly iv, for 3 weeks and anti 
PD-1 antibody twice weekly ip, for 4 doses  

• DEP® irinotecan + anti PD-1 Ab: DEP® irinotecan (20mg/kg) once weekly iv, for 3 
weeks and anti PD-1 Ab twice weekly ip, for 4 doses  

In all studies, tumours were measured twice weekly using electronic callipers. The tumour 
volume (mm3) data represent the mean ± standard error of the mean (SEM). Tumour volume 
data was analysed using a two-way ANOVA - mixed effects analysis.  Survival curves were 
analysed using ANOVA with a Log-rank (Mantel-Cox) test. Note: If error bars do not display 
on the graphs, they are not visible because they are shorter than the height of the symbol. 
 
 
About Starpharma 

Starpharma Holdings Limited (ASX: SPL, OTCQX:SPHRY), located in Melbourne Australia, is an ASX 300 company and is a world leader in the 
development of dendrimer products for pharmaceutical, life science and other applications. 

Starpharma’s underlying technology is built around dendrimers – a type of synthetic nanoscale polymer that is highly regular in size and structure 
and well suited to pharmaceutical and medical uses.  Starpharma has two core development programs: VivaGel® portfolio and DEP® drug delivery 
with the Company developing several products internally and others via commercial partnerships.  

VivaGel®: Starpharma’s women’s health product - VivaGel® BV is based on SPL7013, astodrimer sodium, a proprietary dendrimer. VivaGel® BV 
for bacterial vaginosis (BV), is available for sale under the brand names Betafem® BV Gel (UK), Betadine BV™ (Europe), Betadine™ BV Gel 
(Asia) and Fleurstat BVgel (Australia and New Zealand) and a new drug application has been submitted to the US FDA. Starpharma has licensed 
the sales and marketing of VivaGel® BV to ITF Pharma for the US; Mundipharma for Europe, Russia, CIS, Asia, the Middle East, Africa and Latin 
America; and to Aspen Pharmacare for Australia and New Zealand. Starpharma also has licence agreements to market the VivaGel® condom (an 
antiviral condom which includes VivaGel® in the lubricant) in several regions, including Australia, Europe, Canada, China and Japan (Okamoto). 
The VivaGel® condom has been launched in Japan under Okamoto’s 003 brand, and in Australia and Canada under the LifeStyles Dual Protect® 
brand. The VivaGel® condom is approved in Europe. 

DEP® - Dendrimer Enhanced Product®: Starpharma’s DEP® drug delivery platform has demonstrated reproducible preclinical benefits across 
multiple internal and partnered DEP® programs, including improved efficacy, safety and survival. Starpharma has three internal DEP® products – 
DEP® docetaxel, DEP® cabazitaxel and DEP® irinotecan - in clinical development in patients with solid tumours. Starpharma’s partnered DEP® 
programs include a multiproduct DEP® licence with AstraZeneca, which involves the development and commercialisation of two novel oncology 
compounds, with potential to add more. In June 2019 Starpharma signed a Development and Option agreement with AstraZeneca for a DEP® 
version of one of AstraZeneca’s major marketed oncology medicines.  
Starpharma.com | Twitter  | LinkedIn  

http://www.starpharma.com/
https://twitter.com/Starpharma_ASX
https://www.linkedin.com/company/128659?trk=tyah&trkInfo=clickedVertical%3Acompany%2CclickedEntityId%3A128659%2Cidx%3A2-1-2%2CtarId%3A1474516799840%2Ctas%3Astarph
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Media:  
WE Communications 
Rebecca Wilson 
Mob: +61 417 382 391 
rwilson@we-worldwide.com 
 

Arthur Chan 
+61 2 9237 2805 
arthurc@we-worldwide.com 

Starpharma Holdings Limited 
Dr Jackie Fairley, Chief Executive Officer  
Nigel Baade, CFO and Company Secretary 
+61 3 8532 2704 
investor.relations@starpharma.com  
4-6 Southampton Crescent  
Abbotsford Vic 3067 
 

 
 
Tony Eglezos 
VP Business Development 
+61 3 8532 2704 
busdev@starpharma.com  
(Partnering)  
 

Disclosure 
This ASX Announcement 
was authorised for release 
by the Chairman, Mr Rob 
Thomas. 
 

Forward Looking Statements 
This document contains certain forward-looking statements, relating to Starpharma’s business, which can be identified by the use of forward-looking terminology such 
as “promising”, “plans”, “anticipated”, “will”, “project”, “believe”, “forecast”, “expected”, “estimated”, “targeting”, “aiming”, “set to”, “potential”, “seeking to”, “goal”, “could 
provide”, “intends”,  “is being developed”, “could be”, “on track”, or similar expressions, or by express or implied discussions regarding potential filings or marketing 
approvals, or potential future sales of product candidates. Such forward-looking statements involve known and unknown risks, uncertainties and other factors that 
may cause actual results to be materially different from any future results, performance or achievements expressed or implied by such statements. There can be no 
assurance that any existing or future regulatory filings will satisfy the FDA’s and other authorities’ requirements regarding any one or more product candidates nor can 
there be any assurance that such product candidates will be approved by any authorities for sale in any market or that they will reach any particular level of sales. In 
particular, management’s expectations regarding the approval and commercialization of the product candidates could be affected by, among other things, unexpected 
trial results, including additional analysis of existing data, and new data; unexpected regulatory actions or delays, or government regulation generally; our ability to 
obtain or maintain patent or other proprietary intellectual property protection; competition in general; government, industry, and general public pricing pressures; and 
additional factors that involve significant risks and uncertainties about our products, product candidates, financial results and business prospects. Should one or more 
of these risks or uncertainties materialize, or should underlying assumptions prove incorrect, actual results may vary materially from those described herein as 
anticipated, believed, estimated or expected. Starpharma is providing this information as of the date of this document and does not assume any obligation to update 
any forward-looking statements contained in this document as a result of new information, future events or developments or otherwise. 
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