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Abstract--There are multiple goals of a technology transfer 

office (TTO) based in a university system. Whilst 
commercialization is a critical goal, maintenance and cleaning of 
the TTO's database needs detailing. Literature in the area is 
scarce and only some researchers make reference to TTO data 
cleaning. During an attempt to understand the commercial 
strategy of a university TTO in Bangalore the challenge of data 
cleaning was encountered. This paper describes a case study of 
data cleaning at an Indian university based TTO.  382 patent 
records were analyzed in the study. The case study first 
describes the back ground of the university system. Second, the 
method to clean the data and the experiences encountered are 
highlighted.  Insights drawn indicate that patent data cleaning 
in a TTO is a specialized area which needs attention.  
Overlooking this activity can have legal implications and may 
result in an inability to commercialize the patent.  Two levels of 
patent data cleaning are discussed in this case study. Best 
practices of data cleaning in academic TTOs are discussed. 

 
I. INTRODUCTION 

 
In recent years university systems have become conscious 

of the need to commercialize their research work, thus, 
engaging also in entrepreneurial activities [1]. The core 
activity that makes this happen is technology transfer of 
university research to other sectors, namely industry [2]. 
Technology transfer of novel research outputs resulting from 
the various internal labs of a university system ensures 
patenting their intellectual property and then licensing of 
these patents. This activity by which university research gets 
commercialized is carried out by the university Technology 
Transfer Office (TTO) [3] [4].  The TTO manages the patent 
database of universities and commercializes the patents, 
single or in portfolios. While much literature has emerged 
about the TTO and its activities, not much is written about 
cleaning a patent database in a university system.  The focus 
of this paper is to dwell on patent data cleaning in order to 
make it ready for commercialization.  

Literature involving university based TTOs [5], give 
insights into the operations of a TTO and on how patents are 
marketed by them. It shows that most TTOs market their 
patents via university websites and expect potential licensees 
to call on them for commercialization of the patents listed 
under the website. Also highlighted in this context is the 
“cradle-to-grave” approach for patent commercialization. 
This approach implies that highly skilled and dedicated staff 
own the complete patenting process right from the start of the 
invention disclosure until the point the patent is successfully 
commercialized.  The success of commercialization of 
university patents is to some extent dependent on the 
diligence shown by the TTO staff in maintaining correct 
patent information in the university website. Human error in 

maintaining correct patent information can occur by 
overlooking important changes happening to the patent 
document over its life term. This can occur when the TTO 
staff is unskilled or under conditions of frequent staff 
turnover. Such errors can lead to the accumulation of 
incorrect patent information over time.  Consequential errors 
occur because the staff entering and managing the patent 
database may not be the same staff that markets the database.  
So, TTOs need to ensure that the patent information in the 
university website is maintained correctly at all times by 
doing frequent checks. Failure to do so can affect 
commercialization prospects of these patents.  

The study in [5] also indicates that most university TTOs 
keep internal records ( not necessarily electronically) of their 
respective university patents in order to manage the 
technology transfer process. Normally this information 
involves data on all the different stages of a patent life cycle, 
including disclosure, patenting, licensing, maintenance and 
enforcement. At the stage when this internal patent data 
record is used by the TTO as the source for updating their 
marketing website then, special care needs to be taken to 
ensure that this internal record is first cleaned of incorrect 
patent information. This can be done by identifying the 
different types of mismatches and correcting the data before 
publishing it on any marketing website.  We draw on insights 
from literature regarding this activity. 
 

II. LITERATURE ON PATENT DATA CLEANING 
 

There are many ways in which researchers have defined 
data cleaning. While data warehousing defines data cleaning 
in terms of data sanitizing using data masking techniques [6], 
others prefer to describe it in terms of finding of duplicates  
[7] and identifying inconsistencies in data [8].  One such 
definition refers to data cleaning as an activity by which data 
quality can be improved by means of detecting and removing 
errors and inconsistencies in data [9]. The history of data 
cleaning [10] mentions that data cleaning although having an 
equal possibility to influence the results of a study seemed to 
however receive very less attention from researchers. Since 
using incorrect data can lead to incorrect conclusions the data 
cleaning activity should ideally be the first step before 
embarking on any study involving data analytics irrespective 
of the field of application. An important component in the 
data cleaning process as explained in [11] consists of auditing 
the data and identifying discrepancies. Different methods of 
data cleaning spanning applications in different areas are 
discussed in [12], [13], [14], [15], [16] which illustrates the 
importance of the data cleaning in different fields. 
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When reviewing literature specific to patent data cleaning, 
it was found that most journal authors using patent data 
analytics explain details like - the sample data, the method 
used and the results and conclusions. Very little mention was 
found on pursuing patent data cleaning as an important and 
separate step. Patent data cleaning is explained in the nine-
step tech mining process for the purpose of eliminating 
redundancies and unnecessary variations in patent and 
publications data [17]. The need for cleaning and 
standardizing patent data like inventor’s address, city, state 
and country is explained in [18] and removing of duplicates 
and cleaning of key variables is explained [19]  as part of 
patent data cleaning.  

When reviewing literature specific to patent data cleaning 
in university based TTOs it was found that not much work 
has been done in this specific area. Patent data cleaning of a 
“raw list” of inventor patent data from a university TTO 
patent database, by comparing its accuracy with Delphion 
database, is explained in Sargossi and de la Potterie,2003 
[20]. From this paper it can be understood that there seems to 
be a need to clean internally maintained patent data records in 
some TTOs by comparing them with other presumably 
cleaner databases.  
 

III. METHODOLOGY 
 

The case study method is adopted. The patent data 
cleaning levels and procedure used to clean internal patent 
records in the TTO of the Indian Institute of Science (IISc) is 
described in this section.   The TTO of IISc is referred to as 
the Society for Innovation Development (SID). The 
procedure uses an important assumption that patent 
information available in the country’s Patent Office (in this 
case India or the geography where the patent is filed) is the 
point of reference for the general public to evaluate patents. 
Anyone can assess features of the patent from the website of 
a Patent Office,  for examples they can check for aspects like 
what is novel and protected, by whom, by how much and for 
how long. Hence, the Patent Office as a data source, which is 
usually the Patent Office website, is assumed to be the legally 
correct data source to follow. The following variables of 
patent data namely, Number of Patent Records, Tracking 
Status, Renewal Information, and Assignee Information can 
be obtained from these web sites. 

The operational definition of the variables used in this 
paper is described below: 
i. Number of Patent Records: Total count of patent 

documents which have been filed by the TTO in a given 
duration. Each patent document belonging to the same 
patent family is considered as a separate patent document 
for the count. 

ii. Tracking Status: The current prosecution status of the 
patent document as tracked either at the TTO or at the 
Patent Office. 
Tracking Status can take any one of the following values: 

• Patent under prosecution – includes all patent 
applications which were filed at the Patent Office and 
are still under various stages of prosecution before the 
final patent grant. 

• Patent granted – includes all patents which were 
successfully prosecuted and granted by the Patent 
Office and for which patent protection is active due to 
on-time payment of renewal fees. 

• Patent lapsed – includes all patents which were under 
prosecution but were abandoned before final patent 
grant (or) includes all patents granted but for which 
patent protection has since ceased due to non renewal. 

iii. Renewal Information: The state of renewal for a granted 
patent at the current time period. 

iv. Assignee Information: The names of current assignees for 
a granted patent. 

 
The different steps used for patent data cleaning of 

internal patent records in the TTO are explained below: 
Step-1: Collect patent data independently for a given 

duration from the public website of the Patent Office by way 
of conventional patent search. The search can be done using 
the search field with name of the university as the Assignee 
Name. 

Step-2: First level of patent data cleaning for Number of 
Patent Records and Tracking Status: Compare the entire list 
consisting of the patent data records internally available in 
the TTO with the list of all patent records collected from the 
website of the Patent Office obtained in Step-1. Identify 
mismatches and correct them by changing them as per the 
information in the website of the Patent Office to arrive at an 
interim list of cleaned patent data records. 

Step-3: Second level of data cleaning for Renewal 
Information, and Assignee Information: Select granted 
patents from the interim list of patent data records obtained in 
Step-2. For each granted patent compare its renewal 
information and assignee information against corresponding 
details collected from the website of the Patent Office. 
Identify mismatches and correct them by changing them as 
per the information in the website of the Patent Office to 
arrive at the final list of cleaned patent data records suitable 
for commercialization. 
 

IV. BACKGROUND OF THE TTO  
 

The university chosen for this case study is India’s 
premier research institute, the IISc, which is located in 
Bangalore city. It is one of the oldest academic centres in 
India and is well known nationally and internationally for its 
contribution to scientific growth and technology. The TTO of 
this university, the SID, was founded in the year 1991. One of 
the main goals of the TTO is to ensure that the innovations in 
science and technology from the university reach the outside 
world. To realize this goal the TTO interfaces with the 
university’s Intellectual Property Cell (IPC). The main 
function of the IPC is to facilitate the filing and maintenance 
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of patents resulting from the research happening within the 
university. Since the IPC and the TTO together performed the 
role of patent data record keeping, management and 
commercialization the term TTO will refer to the roles the 
IPC plays too.  

It was observed that the TTO maintained an in-house 
patent database which could be commercialized. This 
database was created to track the progress of all patent 
applications from the university right from the first filing at a 
Patent Office till the point the patent term expired. The 
process followed by the IPC staff for patent data record 
keeping and management of the TTO patent database was as 
follows: 
1. A unique internal tracking number was assigned to each 

patent document filed at a Patent Office. 
2. The first data record was created in the TTO patent 

database using this internal tracking number.  
3. Updates to the patent document which resulted from the 

various stages of prosecution at the Patent Office such as 
tracking status, patent application number, patent grant 
number, patent grant date, patent renewal information, 
patent assignee information were subsequently appended 
to the patent record after looking up the corresponding 
internal tracking number which served as the primary 
lookup key in the patent database.  
 

At the start of this study, there were a total of 229 patent 
data records in the TTO patent database starting from the year 
1994 and ending in the year 2012. Table I shows the breakup 
of Number of Patent Records by geography i.e., India, US 
and Europe (other geographies were not included here), 
where the patent applications were filed for prosecution and 
by the Tracking Status of the patents as was maintained in the 
TTO patent database. Although other geographies are not 
mentioned in Table I, other than India, US and Europe, IISc 
has filed for patents in Australia, Brazil, Canada, China, 
Indonesia, Japan, Korea, Mexico, New Zealand, South 
Africa, Srilanka, Switzerland, Thailand and Vietnam. 

 
TABLE I.  NUMBER OF PATENT RECORDS FILED IN EACH 

GEOGRAPHY WITH CORRESPONDING TRACKING STATUS AS WAS 
MAINTAINED IN THE TTO PATENT DATABASE 

Tracking Status as per 
TTO patent database 

No. of Patent Records by geography as per 
TTO patent database 

US Europe India 
Patent under prosecution 43 0 96 
Patent granted 28 2 44 
Patent lapsed 6 7 3 
Total 77 9 143 
Grand total 229 

 
V. FINDINGS 

 
When the different Patent Office websites were searched 

using patent search with the university name as Assignee 
Name and the filing duration as starting from the year 1994 
till the end of year 2012, a total of 301 patent data records 
were obtained. Table II shows the details of the breakup of 

the Number of Patent Records by the Patent Office website 
from where the search results were obtained and by the 
Tracking Status of the patents as was observed in the Patent 
Office website. 

 
TABLE II.  NUMBER OF PATENT RECORDS AVAILABLE WITH 
CORRESPONDING TRACKING STATUS AS OBTAINED FROM 

SEARCHING THE PATENT OFFICE WEBSITE 
Tracking Status as per 
Patent Office website 

Number of Patent Records available in the 
Patent Office website 

USPTO EPO IPO 
Patent under prosecution 45 7 109 
Patent granted 37 4 35 
Patent lapsed 13 13 38 
Total 95 24 182 
Grand total 301 

 
This number, 301, did not match the 229 patent data 

records as was being maintained in the TTO patent database 
shown in Table I. 

 
A. Findings from the first level of patent data cleaning for 

Number of Patent Records and Tracking Status: 
1. Findings from comparing Number of Patent Records 

It was found that 18 patent data records under US filings, 
15 patent data records under Europe filings and 39 patent data 
records under Indian filings were missing in the TTO patent 
database when compared to the patent data records collected 
from the website of the Patent Office. 

It was also found that 81 patent data records were missing 
in the Indian Patent Office website when compared to the 
patent data records in the TTO patent database. Table III 
gives the comparison results between the two patent data 
sources for the university. 

 
TABLE III.  COMPARISON OF NUMBER OF PATENT RECORDS 

BETWEEN TTO PATENT DATABASE VS PATENT OFFICE WEBSITE 
FOR EACH COUNTRY 

 
 
 
Tracking Status of 
patent 

US Europe India 

TTO 
database 

USPTO 
website 

TTO 
database 

EPO 
website 

TTO 
database 

IPO 
website 

Patent under 
prosecution 43 45 0 7 177 109 

Patent granted 28 37 2 4 44 35 
Patent lapsed 6 13 7 13 3 38 
Missing patent 
records 18 0 15 0 39 81 

Total 95 95 24 24 263 263 
Grand total 382 

 
It was evident that there were 382 patent data records filed 

by university as against the 229 patent records being 
maintained in the TTO patent database and the 301 patent 
records which were obtained from searching the website of 
the different Patent Offices.  

 
2. Findings from comparing Tracking Status 

It was found that the status of the patents was being 
tracked incorrectly in the TTO patent database when 
compared to the status in the Patent Office website. Detailed 
comparison results of the status information for US, Europe 
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and India filings are shown in Table IV, Table V and Table 
VI, respectively. 

 
TABLE IV.  COMPARISON OF TRACKING STATUS OF PATENT DATA  

BETWEEN TTO PATENT DATABASE VS USPTO WEBSITE 
Tracking Status as per 

USPTO website > 
 

 
 
 
Tracking Status as per TTO 
patent database  

Patent 
under 
prosecution 

Patent 
granted 

Patent 
lapsed 

Missing 
patent 

records in 
USPTO 
website 

Total 

Patent under prosecution 35 5 3  43 
Patent granted  28   28 
Patent lapsed   6  6 
Missing patent records in 
TTO patent data base 10 4 4  18 

Total 45 37 13 0 95 
 
TABLE V.  COMPARISON OF TRACKING STATUS OF PATENT DATA  

BETWEEN TTO PATENT DATABASE VS EPO WEBSITE 
EPO website status > 

 
 
 
 
TTO patent database status  

Patent 
under 
prosecuti
on 

Patent 
granted 

Patent 
lapsed 

Missing 
patent 

records in 
EPO website 

Total 

Patent under prosecution     0 
Patent granted 1 1   2 
Patent lapsed   7  7 
Missing patent records in 
TTO patent data base 6 3 6  15 

Total 7 4 13 0 24 
 
TABLE VI.  COMPARISON OF TRACKING STATUS OF PATENT DATA  

BETWEEN TTO PATENT DATABASE VS IPO WEBSITE 
IPO website status > 

 
 
 
 
TTO patent database status  

Patent 
under 
prosecuti
on 

Patent 
granted 

Patent 
lapsed 

Missing 
patent 

records in 
IPO website 

Tota
l 

Patent under prosecution 80 5 11 81 177 
Patent granted  30 14  44 
Patent lapsed   3  3 
Missing patent records in 
TTO patent data base 29  10  39 

Total 109 35 38  263 

 
B. Findings from the second level of data cleaning for 

Renewal Information, and Assignee Information: 
1. Findings from comparing the renewal information 

Following observations were made when comparing the 
renewal information of individual granted patents between 
the TTO patent database and the website of the Patent Office: 

Two patents granted in the US and one patent granted in 
Europe were within the six month period before their 
protection would cease due to non-payment of renewal fees. 

Two patents granted in the US and three patents granted 
in India whose protection had already ceased were however 
in the revival period and could be restored by paying a 
penalty fee. 

Both these important alerts which could help in extending 
the patent protection were not captured in the TTO patent 
database.  

 
2. Findings from comparing the assignee information 

When checking the assignee information of individual 
granted patents in the respective Patent Office websites it was 
found that there were four patents granted in the US, three 

patents granted in Europe and four patents granted in India 
which had other co-assignees in addition to the university. 
From among these it was observed that: 

Two patents granted in the US and three patents granted 
in Europe were amongst the list of missing records from the 
TTO patent database.   

Two patents granted in the US and four patents granted in 
India were present and co-assignee information was captured 
correctly in the TTO patent database. 

This showed that some of the co-owned patents were 
captured in the database correctly while others were missed 
entirely, suggesting an inconsistent update.  

 
C. Other process related findings 

The above data mismatches were discussed with the IPC 
staff to understand the reason behind presence of 
inconsistencies in the data maintained in the TTO patent 
database. The reasons were found to be a few as described 
below: 

The lack of prior knowledge on the kinds of data 
mismatches that can occur in internally maintained patent 
databases of a university TTO and understanding of 
standardized methods to identify and clean them being poor.  

There was an assumption that granted patents in the TTO 
patent database were correct in all aspects as they were a 
result of successful prosecution at the Patent Office and 
hence, needed no further checks and updates over their 
remaining life term. 

The updates happening on the patent records at the Patent 
Office were not automatically fed into the TTO patent 
database but were being manually keyed in by the TTO staff. 

Some of the Indian filed patents which were missing in 
the Indian Patent Office website could be because of delayed 
data upload on the Indian Patent Office website by its 
systems staff. 
 

VI. DISCUSSION 
 

From the case study it was clear that there were gaps in 
the process followed by the IPC staff to update the patent 
records for the TTO patent database. This resulted in the 
following types of mismatches - 1) missing patent data 
records 2) incorrect status information 3) missing renewal 
information and 4) missing assignee information. 

To avoid mismatches due to missing patent data records 
and incorrect status information it is recommended to 
incorporate frequent checks in the TTO patent database by 
comparing the number and status of patent data records with 
the data available in the website of the relevant Patent Office. 
This will help ensure that all patenting strategies and 
commercialization decisions taken by the TTO are done on 
the full and complete set of patent data available in the TTO 
patent database. 

It is imperative that TTOs involved in commercialization 
of patents maintain correct renewal and assignee information 
at all times for the patents being commercialized.  Renewal 

1371

2014 Proceedings of PICMET '14: Infrastructure and Service Integration.



information is essential to update marketing staff on whether 
the patent protection is legally active. Incorrect renewal 
information can lead to the assumption that a patent whose 
protection had ceased due to non-payment of maintenance fee 
is still active. Similarly, after a patent is granted it may 
undergo a transfer of ownership through assignment [21]. 
This is done by changing the assignee details on the patent. 
Transfer of ownership is transfer of patent rights in part or in 
full.  There can also be cases where a patent was jointly 
applied by the university in collaboration with other 
organizations (private companies or Government firms), in 
which case, it will have multiple owners as assignees. 
Incorrect assignee information can lead to the assumption that 
a patent which had undergone full transfer of ownership or 
which was owned partly or was applied jointly is still fully 
owned (not co-owned) by the university. This has great 
implications on commercialization practice. Such incorrect 
details can have legal implications arising from trying to 
publish, market or license out invalid patents or co-owned 
patents. Litigations arising out of such problems can have an 
adverse effect on a TTOs licensing prospects [22].  

To avoid this it is recommended that the renewal and 
assignee information of granted patents be compared with the 
information available in the website of the relevant Patent 
Office and cleaned at least once (ideally, periodically) before 
embarking on any commercialization activity. For renewals, 
since Patent Office websites [23] have already pre-defined 
maintenance fee and payment intervals, a good practice is to 
proactively identify the payment calendar for each patent and 
configure alerts based on this calendar. 
 

VII. CONCLUSION 
 

University based TTOs in developing countries such as 
India, can find themselves in problem situations if they seem 
to have a practice of using only their in-house TTO patent 
database as a reference while embarking on patent 
commercialization activities. This database is used to capture 
the patent information emerging from academic research 
right from the time of invention disclosure until the time the 
patent term expires. There seems to be a tendency in the TTO 
to assume that the patent details present in the database are 
correctly maintained and that there may not be a big need to 
clean it at frequent intervals. But these assumptions can go 
wrong over time due to human errors. As seen in this case 
study there could be patent data records which are missing 
completely or which could have incorrect status in the 
database. This can lead to the TTO overlooking them in its 
various strategies and commercialization studies. The 
renewal information of a granted patent will change over its 
life term similarly assignee information can change after a 
patent is granted. Hence, these aspects need to be checked 
regularly for mismatches against a standard public database 
like the website of the Patent Offices in which the university 
files its patents.  These practices will help the TTO ensure 
that all its decisions are made on full and complete data 

present in the TTO patent database. It will also help avoid 
any legal problems that can arise out of using incorrect 
renewal status and ownership information while 
commercializing protected technology. 
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