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Abstract 

Despite the considerable amount of scientific research on human health, only few drugs are developed. The 

problem is especially excruciating in the case of cancer disease. In my study, I hope to refine our understanding 

about knowledge translation from scientific research to drug development in cancer disease. To this end, I 

distinguish the type of scientific research according to its degree of basicness (basic research, clinical investigation, 

clinical mix and clinical observation), and the stage of maturity of drug development (engagement and success 

stages), and the degree of radicalness of drug development. I also try to ascertain whether social capital embedded 

in drug development networks is an important channel to foster knowledge translation. To build indicators related 

to drug development, I collected data on cancer clinical trials. The preliminary results show that organizations 

involved in radical drug development and strong in social capital are more likely to develop successful drugs. My 

study will highlight the importance of knowledge translation from scientific research to drug development in the 

medical field, and will provide some suggestions to organizations and policy makers on how to improve drug 

development in the field of cancer disease. 

Introduction 

Until now, there are over 24 million publications about life sciences, but only 292,139 clinical trials and 1,453 new 

molecular entities (until 2013) approved as therapeutics by FDA, the U.S. Food & Drug Administration (Medline, 

ClinicalTrials.gov and Kinch et al., 2014). The development of a new drug follows a standardized chain of events 

(Fig.1). Growth in scientific research has not been mirrored by the same level of drug development (O’Connell & 

Roblin, 2006). In the last 10 years, scientific research on genetic alterations in human cancers has led to a better 

understanding of molecular drivers of this complex set of diseases. Although in the cancer field there was the hope 

that this would lead to more effective drugs, the ability to translate sentific research to drug development has been 

remarkably low (Hutchinson & Kirk, 2011). Drug development in cancer disease has the highest failure rate 
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compared with other therapeutic areas (Begley & Ellis, 2012). 

Our first objective is to refine understanding about the process of knowledge translation from scientific research to 

drug development. To this end, we distinguish the degree of basicness of scientific research (basic research, clinical 

investigation, clinical mix and clinical observation), the stage of maturity of drug development (engagement and 

success stages), and the degree of radicalness of drug development. Our second objective is to the role of social 

capital embedded in drug development networks as a channel to foster knowledge translation. Social capital is 

regarded as an important value creation mechanism, which entails beneficial outcomes including better group 

communication and knowledge sharing (Tsai et al., 2014), enhanced use of intellectual capital (Leana & Van Buren, 

1999), and reduction of operations cost (Carey et al., 2011). Creating and maintaining scientific social capital will 

attract more interaction between university and industry and improve translational output. 

 

Research questions 

The main objective of this research is to understand the knowledge translation form scientific research to drug 

development. More specifically, this research concerns the interplay of social capital dimensions to explore the 

following questions under the research framework shown in Fig. 2: 

Research question 1: What is the right degree of basicness of scientific research to foster engagement in drug 

development, accounting for non-linearities? 

Research question 2: What is the right degree of basicness of scientific research to foster radicalness of drug 

development, accounting for non-linearities? 
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Fig.1. The drug development workflow, adapted from Willmann et al. (2008) 
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Research question 3: What is the right degree of basicness of scientific research to foster successful drug 

development, accounting for non-linearities? 

Research question 4: What is the role of radicalness of drug development on success of drug development? 

Research question 5: Does social capital play a role in the relationship between scientific research, engagement 

radicalness and/or successful drug development? 

 

Methodology 

We will collect data of publications and clinical trials in the field of cancer. We will collect publication data from 

PubMed, based on the content analyses in the topics using “antineoplastic agents” and “cancer”. We use 

ClinicalTrials.gov to collect clinical trials data based on the content analyses by the “antineoplastic agents” and 

“Cancer” term. In our data, there are 5146 organizations engaged in cancer drugs development from 1977 to 2017, 

however, there are only 445 firms get success. We classify publications by degree of basicness using combined 

information of from title and abstract words and cited references (Boyack et al., 2014). Table 1 reports dependent 

variables, independent variables, and a range of control variables, including size of collaboration, funding ways and 

size of clinical trials. 
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Table 1 Variables definitions 

Variables Measure Type 

Engagement in drug development Number of clinical trials in Phase I Count 

Radicalness of drug development If the organization’s clinical trials with new chemical 

entities or new therapeutic biological products, 

Radicalness of drug development=1, otherwise =0 

Dummy 

Success of drug development If the organization entry into Phases 4, Success of drug 

development=1, otherwise =0 

Dummy 

Scientific research Number of publications Count 

Basic research … with basic research terms Count 

Clinical investigation … with clinical investigation terms Count 

Clinical mix … with clinical mix terms Count 

Clinical observation … with clinical observation terms Count 

Social capital Effective size in cooperation network Continuous 

Size of collaboration Normalized degree centrality in cooperation network Continuous 

Other Funding Number of clinical trials with other funding Count 

NIH Funding Number of clinical trials with NIH funding Count 

Industry Funding Number of clinical trials with Industry funding Count 

U.S. Fed Funding The number of clinical trials with U.S. Fed funding Count 

Size of Clinical trials Normalized average number of patients who take part into 

Clinical trials 

Continuous 

 

Table 2 presents the descriptive statistics of variables in our sample. Since 2005, clinical trials are required to 

register in the database by the International Committee of Medical Journal Editors before the results are published, 

so we compare the descriptive statistics between data before 2005 and after 2005. Based on the descriptive, we can 

find there are not big differences of variables between before 2005 and after 2005. 

 

 



  
 

Table 2 Descriptive statistics of variables. 

 All  Before 2005  After 2005 

Variables Mean 
Std. 

Dev. 
Min Max 

 
Mean 

Std. 

Dev. 
Min Max 

 
Mean 

Std. 

Dev. 
Min Max 

Success of drug 

development 
0.04 0.21 0.00 1.00 

 
0.04 0.21 0.00 1.00 

 
0.04 0.21 0.00 1.00 

Radicalness of drug 

development 
0.33 0.47 0.00 1.00 

 
0.31 0.46 0.00 1.00 

 
0.34 0.47 0.00 1.00 

Social capital 2.54 6.22 0.00 136.24  2.13 6.70 0.00 136.24  2.65 6.08 0.00 131.35 

Size of collaboration 0.00 0.03 0.00 1.00  0.01 0.06 0.00 1.00  0.00 0.00 0.00 0.02 

Other Funding 2.41 8.80 0.00 305.00  3.01 13.88 0.00 305.00  2.24 6.71 0.00 264.00 

NIH Funding 0.77 10.16 0.00 390.00  1.76 16.30 0.00 390.00  0.49 7.57 0.00 353.00 

Industry Funding 1.43 5.02 0.00 129.00  1.19 3.83 0.00 51.00  1.50 5.30 0.00 129.00 

U.S. Fed Funding 0.01 0.14 0.00 5.00  0.02 0.14 0.00 2.00  0.01 0.14 0.00 5.00 

Size of Clinical trials 0.01 0.02 0.00 1.00  0.01 0.05 0.00 1.00  0.00 0.01 0.00 0.30 

Results 

Until now, we have just collected the data of clinical trials, and got preliminary results for research question 4 and 5. 

Since Success of drug development, our dependent variable, is a dummy variable, we employ Probit regression in 

panel data. Model 1 only includes the control variables. Model 2 test the impacts of Radicalness of drug 

development and Social capital. In Model 3, we test the interaction effect of Radicalness of drug development and 

Social capital. Since 2005, clinical trials are required to register in the database by the International Committee of 

Medical Journal Editors before the results are published, so we compare the results between before 2005 and after 

2005. Table 2 reports the results. In column (2) (3) (8), there are positive and significant coefficients for 

Radicalness of drug development, which means developed radicalness drug is more likely to be successful. In 

column (2) (3) (8) (9), there is a positive and significant relationship between Social capital and Success of drug 

development. It means that social capital is benefit for organizations to get success for drug development. The 

coefficients of industry funding are all positive and significant in all model, which means industry funding simulate 

organizations to get success. 



  
 

Table 3 Results: Probit estimation of success of drug development 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 All All All Before 

2005 

Before 

2005 

Before 

2005 

After 

2005 

After 

2005 

After 

2005 

          

L6. Radicalness of drug development  0.272* 0.234†  0.221 -0.0925  0.263* 0.215 

  (1.95) (1.33)  (0.64) (-0.20)  (1.77) (1.14) 

          

Social capital  0.0148* 0.0132†  0.0149 -0.0141  0.0229** 0.0206* 

  (1.84) (1.42)  (0.39) (-0.28)  (2.28) (1.79) 

          

L6. Radicalness of drug development * Social 

capital 

  0.0032   0.0544   0.0040 

   (0.35)   (1.07)   (0.41) 

          

Collaborators 1.098† 4.630 4.781 1.337† -9.171 -13.18 83.83† -108.3 -94.43 

 (1.45) (0.39) (0.41) (1.47) (-0.29) (-0.38) (1.29) (-0.78) (-0.66) 

          

Other Funding 0.00873† -0.0116 -0.0119† -0.0303* -0.0423** -0.0503** 0.0180* -0.007 -0.007 

 (1.42) (-1.27) (-1.30) (-1.82) (-2.18) (-2.30) (1.84) (-0.54) (-0.61) 

          

NIH Funding -0.00278 0.00952† 0.00928† 0.0242* 0.0280* 0.0256† -0.0146** 0.0037 0.0033 

 (-0.56) (1.42) (1.38) (1.94) (1.86) (1.63) (-1.96) (0.45) (0.39) 

          

Industry Funding 0.0252*** 0.0207*** 0.0208*** 0.0900*** 0.0825** 0.0909*** 0.0117* 0.0210** 0.0210** 

 (5.10) (2.71) (2.72) (5.76) (2.48) (2.60) (1.77) (2.53) (2.54) 

          

U.S. Fed Funding 0.118 0.0351 0.0356 0.499* 0.798† 0.973* -0.0576 -0.209 -0.219 

 (0.81) (0.13) (0.14) (1.71) (1.55) (1.78) (-0.30) (-0.66) (-0.69) 

          

Size of Clinical trials 1.101† 7.021 6.950 1.006 32.59 28.02 3.244* 7.969 7.840 



  
 

 (1.36) (0.78) (0.78) (0.94) (0.55) (0.46) (1.71) (0.91) (0.90) 

          

_cons -2.227*** -2.497*** -2.477*** -2.559*** -2.036*** -1.838*** -2.268*** -2.520*** -2.490*** 

 (-40.21) (-13.31) (-12.75) (-13.54) (-7.09) (-5.65) (-34.56) (-12.68) (-11.89) 

lnsig2u          

_cons -0.571*** -0.170 -0.176 0.115 -12.15 -12.90 -0.559*** -0.240 -0.257 

 (-4.34) (-0.52) (-0.54) (0.41) (-0.03) (-0.03) (-3.72) (-0.68) (-0.72) 

Log likelihood -2442.966 -324.850 -324.788 -494.304 -35.666 -35.048 -1942.414 -286.796 -286.714 

χ2 92.05*** 40.99*** 41.17*** 51.45*** 25.46*** 26.48*** 55.61*** 39.48*** 39.81*** 

N 14760 1759 1759 3018 190 190 11742 1569 1569 

Note: t statistics in parentheses s; † p < 0.2, * p < 0.1, ** p < 0.05, *** p < 0.01 

 



  
 

Potential conclusions and implications 

This study will improve understanding about knowledge translation from scientific research to drug development in 

the medical field, by distinguishing degree of basicness of scientific research, and radicalness and maturity of drug 

development, and by offering a first quantitative approach to their links. In this research, we find that radical drug 

development is more likely to be successful. Furthermore, this research also identifies a key mechanism, social 

capital, to improve knowledge translation. The results show that social capital is beneficial for the organization to 

succeed in drug development. However, we do not observe a significant moderating role of social capital on the 

relationship between radicalness and success of drug development. Our research will give some theoretical 

contributions on the benefits of drug development for organizations, and will provide some suggestions to 

organizations and policy makers on how to improve drug development in the field of cancer disease. 
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