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he demand to do more with less, reduce costs, 
and improve response times continues to 
accelerate, in diagnostics as with most areas of 
our lives. More and more, success in the IVD 

market hinges on developers providing well designed 
systems able to deliver both outstanding technical 
SHUIRUPDQFH� FRPELQHG� ZLWK� LPSURYHG� ZRUNćRZ�
HIĆFLHQF\��7KLV�GHPDQGV�PRUH�WKDQ� MXVW�JRRG�GHVLJQ�DQG�
solid engineering execution. A formal and structured 
SURGXFW�GHĆQLWLRQ�LV�QHHGHG�EHIRUH�WKH�KDUG�HQJLQHHULQJ�
starts to deliver technically solid system concepts that 
VWUHDPOLQH�ZRUNćRZV�DQG�KXPDQ�LQWHUDFWLRQ�WKURXJKRXW�
the laboratory.

����7KH�SURGXFW�GHĆQLWLRQ�SURFHVV�SUHFHGHV�WKH�VWDUW�RI�WKH�
,9'� GHYHORSPHQW� SURMHFW� DQG� LV� WKH� UHVXOW� RI� QXPHURXV�
tasks including broad stakeholder inquiries, observations, 
assessments, analyses, measurements, and selecting and 
applying expertise, creativity, and innovation. Various 
tools are available to support such activities. This article 
examines some of these tools and presents an example of 
how they can produce a breakthrough result.

    
� � � � $� FOHDU� SURGXFW� GHĆQLWLRQ� VHWV� H[SHFWDWLRQV� IRU� WKH�
GHYHORSPHQW�SURMHFW� WHDP�DQG�WKH�PDUNHWLQJ�JURXS��DQG�
facilitates communication with the product development 
investors. However, many factors can lead to a product 
GHĆQLWLRQ� WKDW� RYHUORRNV� WKH� RSWLPDO� VROXWLRQ�� )RU�
example, if an IVD company accepts certain existing 
practices or favored technologies without conducting 
VXIĆFLHQW�TXHVWLRQLQJ��DOWHUQDWLYH�GLUHFWLRQV�LQ�LQQRYDWLRQ�
can remain undiscovered. Many companies do not 
IUHTXHQWO\�SURGXFH�D�QHZ�SURGXFW�GHĆQLWLRQ��VR�WKH\�ODFN�
the skills and training to carry out such a systematic 
process. In some cases, a new product will take an IVD 
company beyond its core technical competence, while the 
SURGXFW�GHĆQLWLRQ�SURFHVV�LWVHOI�UHTXLUHV�D�ZLGH�UDQJH�RI�
skills that a company may not have in house.  As a new 
SURGXFWèV� VXFFHVV� KLQJHV� RQ� WKH� SURGXFW� GHĆQLWLRQ�
process, engaging and working with a skilled outsource 
supplier is worth considering.

    

� � �7KLV�DUWLFOH�GLVFXVVHV�WKH�SURGXFW�GHĆQLWLRQ�SURFHVV�E\�
breaking it down into three steps: understanding the real 
needs, exploring candidate solutions, and selecting an 
optimum solution. For each step, the article looks at the 
VSHFLĆF�WRROV�WKDW�SURGXFH�V\VWHPDWLF�UHVXOWV�DQG�DGGUHVV�
the key questions that can change the course of an IVD 
GHYHORSPHQW� SURMHFW�� 8VLQJ� H[DPSOHV� IURP� DQ� DFWXDO�
GHYHORSPHQW� SURMHFW�� WKH� DUWLFOH� VKRZV� KRZ� FDUHIXO��
XQELDVHG� DSSOLFDWLRQ� RI� WKH� SURGXFW� GHĆQLWLRQ� SURFHVV�
leads to an innovative solution and market success.

3URGXFW�'HĆQLWLRQ�3URFHVV��
� � � � 7KH� SURGXFW� GHĆQLWLRQ� SURFHVV� FRPSULVHV�PDQ\� WDVNV�
and can be divided up in different ways depending on the 
innovation philosophy being followed and the market to 
be addressed. This article follows a simple three-step 
model that has been used successfully in a number of IVD 
GHYHORSPHQW�SURMHFWV��VHH�)LJXUH�����(DFK�VWHS�LQYROYHV�D�
list of tasks that can facilitate understanding needs, 
exploring solutions, and selecting a solution. Although the 
GLDJUDP�LQ�)LJXUH���LV�OLQHDU��WKH�SURGXFW�GHĆQLWLRQ�SURFHVV�
can be iterative: testing a selected optimum solution with 
real users may reveal further improvements that could 
VLJQLĆFDQWO\�DIIHFW�WKH�SURGXFW�GHĆQLWLRQ�

T
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� � � )RU� HYHU\� ,9'� GHYHORSPHQW� SURMHFW�� WKH� YDULRXV� WRROV�
associated with each step are selected based on their 
ability to collect data easily and their appropriate cost of 
XVH��,Q�WKH�H[DPSOH�GHYHORSPHQW�SURMHFW�GLVFXVVHG�LQ�WKLV�
article, the following tools are examined:

6WHS�����&RQWH[WXDO�LQTXLU\��PDUNHW�JDS�DQDO\VLV��������������
                 needs-ranking matrix

Step 2:  Functional analysis

Step 3:  Concept-selection matrix

���)LJXUH���LQFOXGHV�D�IRXUWK�VWHS�ODEHOOHG�ê'HYHORS�ë�ZKLFK�
indicates that product development follows the product 
GHĆQLWLRQ�SURFHVV�

8QGHUVWDQGLQJ�WKH�5HDO�1HHGV
���7KLV�ĆUVW�VWHS�RI�WKH�SURGXFW�GHĆQLWLRQ�SURFHVV�LV�DLPHG�
at clarifying the various needs and identifying the gaps in 
the IVD market that create an opportunity for a new 
product. Informal market research can often identify the 
possibility of a gap in the market and provide a spark of 
LQWHUHVW� LQ�GHYHORSLQJ�D�QHZ�SURGXFW� LQ� WKH�ĆUVW�SODFH��$�
market gap analysis can be useful in more formally 
GHĆQLQJ� WKH�RSSRUWXQLW\� VSDFH�� )RU� H[DPSOH�� WKH�PDUNHW�
gap analysis for immunochemistry analyzers in Figure 2 
VKRZV� WKURXJKSXW� YHUVXV� FRVW� SHU� WHVW� IRU� ��� FXUUHQW�
V\VWHPV�RQ�WKH�PDUNHW�DQG�LGHQWLĆHV�D�FRXSOH�RI�SRWHQWLDO�
opportunities for further investigation.

   After identifying the IVD market gaps, various methods 
VXFK� DV� TXDOLW\� IXQFWLRQ� GHSOR\PHQW� �4)'��� RXWFRPH�
driven innovation, and others are used to capture and 
GHĆQH�XVHU�QHHGV��$FFXUDWHO\�FDSWXULQJ�VXFK�XVHUVè�QHHGV�
is critical to product success.�� The users‘ needs to be 
considered range from the expected performance, cost 
and effectiveness requirements, to the subtler needs that 
ćRZ� IURP�ZRUNćRZ�DQG�XVDELOLW\� FRQFHUQV�� )RU� H[DPSOH�
IVD systems are now considered to be medical devices, 
and their usability must be considered as a possible source 
of error and part of the hazard analysis. It is necessary to 
prepare and maintain a Usability File following a suitable 
standard such as IEC62366, as part of regulatory 
submissions. 

     There are many different ways to gather information on 
IVD user needs, including the following: focus groups, 
individual interviews, and contextual inquiry. Such 
methods are based on structured interviews that focus on 
the customers’ experiences with current products or 
precursor processes. Structured observation is also a 
powerful tool in contextual inquiry since users cannot 
always convert their actions into words. Needs statements 
are then extracted from the collected data and ranked in a 
weighted hierarchy.

   A focus group is an interacting group of users of similar 
IVD products responding as a group to set questions 
designed to extract information about their current needs. 
The quality of the output from focus groups depends on 
the skills of the facilitator and the ability of reviewers to 
interpret responses.

   Contextual inquiry is a method focused on user-centered 
IVD design principles, in which the developers observe and 
DQDO\]H�XVHUV�WR�GHĆQH�DQG�VSHFLI\�WKH�UHTXLUHPHQWV�WKDW�
ćRZ� IURP� XVDJH� DQG� FRQWH[W�� 6XFK� HQJDJHPHQW� DLPV� DW�
discovering user expectations, documenting met and 
unmet needs, and revealing data surrounding the context 
of use for the product. During these activities, developers 
use a structured framework to observe and interview 
users working in their places of employment. The results 
paint a picture of the context of use for the product, and 
identify where gaps are present or where additional 
VHUYLFHV�RU�IHDWXUHV�ZRXOG�EH�EHQHĆFLDO�2
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)LJXUH����0DUNHW�JDS�DQDO\VLV�LV�D�JUDSKLFDO�PHWKRG�RI�
H[DPLQLQJ�WKH�PDUNHW�IRU�JDSV�LQ�EHQHĆWV�WR�XVHUV�E\�
SORWWLQJ� WKH� SHUIRUPDQFH� RI� H[LVWLQJ� SURGXFWV� RQ� D�
VHULHV� RI� WZR�D[LV� JUDSKV�� WKLV� H[DPSOH� VKRZV�
WKURXJKSXW� YV�� FRVW� SHU� WHVW� WR� LGHQWLI\� DUHDV� RI�
LPSRUWDQFH�WKDW�DUH�QRW�FXUUHQWO\�VHUYHG�
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 In addition to user needs, certain real needs by IVD 
manufacturers emerge due to the involvement of other 
groups, which affect the development of a new product. 
For example, since complex systems will require 
PDLQWHQDQFH� DQG� FDOLEUDWLRQ�� ĆHOG� VHUYLFH� WHFKQLFLDQV�
KDYH�VSHFLĆF�QHHGV�UHODWHG�WR�D�QHZ�SURGXFW��5HJXODWRU\�
DXWKRULWLHV�KDYH�GHĆQHG�PLQLPXP�VWDQGDUGV�DQG�VSHFLĆHG�
design practices for IVDs, which must be complied with. 

   The needs and requirements for products used in leading 
HGJH� UHVHDUFK� DSSOLFDWLRQV� �H�J��� QH[W� JHQHUDWLRQ�
VHTXHQFLQJ��JHQRPLF�DQDO\VLV��SHUVRQDOL]HG�PHGLFLQH��ZLOO�
change as the products move into routine use for IVD and 
clinical applications and users. Finance and marketing 
departments may foresee a window of opportunity 
closing, so having a product launched in the market within 
a certain time period can often be a very real need, which 
LQćXHQFHV� WKH� SURGXFW� GHĆQLWLRQ� DQG� WKH� SURGXFWèV�
ultimate success.

   Figure 3 shows an example of a needs trade-off matrix. 
2QFH�D�QHHG�KDV�EHHQ�GHĆQHG��LWV�LPSRUWDQFH�UHODWLYH�WR�DOO�
other needs is determined by a one-to-one comparison 
with the entire set of needs. In this example, even though 
IXWXUH�SURRĆQJ�DQG�GHYHORSPHQW�WLPH�DUH�QRW�XVHU�QHHGV��
WKH\� DUH� UHDO� PDQXIDFWXUHU� QHHGV� WKDW� LQćXHQFH� WKH�
SURGXFW� GHĆQLWLRQ�� :KLOH� WKH� VFRULQJ� SURFHVV� FDQ� EH�
DUELWUDU\�� LW� FODULĆHV� WKH� FRQVHQVXV� RSLQLRQV� DQG�
communicates to all parties the priority of each need. The 
weighted set of needs can then be prioritized and used in 
subsequent steps to guide and assess product concept 
development.3

   The validity of the weighted needs in Figure 3 improves 
as the accuracy of the data on which they are based 
increases. However, collecting accurate data can be both 
time consuming and expensive. Balancing the need for 
accurate data against the cost of completing the activity
is an important decision since the validity of the weighted 
needs affects the designer’s approaches to product 
concept development.
   
   By listing the needs criteria in order of importance, they 
can be used as a metric to assess different product 
concepts. In the needs comparison example in Figure 3, 
footprint has a lower weighting than cost of materials. 
Solutions that reduce the cost of goods at the expense of a 
larger footprint will receive a higher and therefore better 
assessment score.

([DPSOH�,9'�'HYHORSPHQW�3URMHFW
���7KH�SURGXFW�GHYHORSHU�$SSOLHG�,PDJLQJ�&RUS���6DQ�-RVH��
&$�� ZDV� ZRUNLQJ� RQ� SHUIHFWLQJ� VRIWZDUH� FDSDEOH� RI�
reliably inspecting slides of tissue biopsies for various 
biomarkers and tagging the location of abnormalities for 
later assessment by pathologists. This system represented 
D� VLJQLĆFDQW� DGYDQFHPHQW� LQ� F\WRORJ\� DQG� FDQFHU�
diagnosis. A pathologist would only need to inspect those 

locations on slides the software tagged as abnormal. The 
system could also greatly increase the productivity and 
effectiveness of biopsy assessment for cancer detection.

   The system that Applied Imaging envisioned comprised a 
standard microscope platform, a charge-coupled device 
�&&'�� FDPHUD�� DQG� FRPSXWHU� KDUGZDUH�� 7KH� HVVHQFH� RI�
this product’s advantage was almost pure knowledge 
running on standard equipment.

   However, one important need remained unresolved. If 
WKH�GHVLUHG�HIĆFLHQF\�JDLQV� IURP� WKLV� V\VWHP�ZHUH� WR�EH�
delivered, a reliable approach to retrieve the slides from 
storage, place them on a microscope platform, and return 
them without human assistance. In other words, an 
automated method for managing and handling slides was 
required.

   Applied Imaging’s core skills are biomarker detection and 
image analysis. No off-the-shelf slide handling system was 
available that could manage a work shift’s volume of slides, 
position them on a microscope platform for imaging, and 
retrieve them on command at a later time. The lack of such 
a system was in effect a market gap.

Trade-Off Matrix
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)LJXUH����$�QHHGV�WUDGH�RII�PDWUL[��:KHQ�UHDGLQJ�GRZQ�
WKH� FROXPQV�� D� YDOXH� RI� �� PHDQV� WKH� FROXPQ� LV� PRUH�
LPSRUWDQW�WKDQ�WKH�URZ��D�YDOXH�RI���PHDQV�WKH�FROXPQ�
DQG�URZ�DUH�RI�HTXDO�LPSRUWDQFH��DQG�D�YDOXH�RI���PHDQV�
WKH�FROXPQ�LV�OHVV�LPSRUWDQW�WKDQ�WKH�URZ�

Usability
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� � � �$�NH\�TXHVWLRQ�ZDV�� ê'RHV� WKLV�SURMHFW�JR�EH\RQG� WKH�
core competence of Applied Imaging’s in-house 
GHYHORSPHQW�JURXS"ë

   After checking with various slide-handling system 
manufacturers, Applied Imaging decided to work with 
Invetech, an IVD product development company with a 
WUDFN�UHFRUG�LQ�VOLGH�KDQGOLQJ�SURMHFWV��VXFK�DV�DXWRPDWHG�
VOLGH�VWDLQHUV��FRYHU�VOLSSHUV��DQG�VOLGH�EDVHG�,9'�SURMHFWV��
Invetech’s track record demonstrated a level of 
FRPSHWHQFH� LQ� DXWRPDWHG� VOLGH�PDQLSXODWLRQ� SURMHFWV��
The Applied Imaging assignment was to design a product 
that automates slide handling for one entire work shift and 
provides the necessary precision handling and high 
UHOLDELOLW\�IRU�XQDWWHQGHG�RSHUDWLRQ��VHH�)LJXUH����

  Invetech engaged in contextual inquiry for Applied 
,PDJLQJ�WR�LGHQWLI\�WKH�YDULRXV�QHHGV��:KLOH�PRUH�FRPSOH[�
products could require more rigorous analytical tools, the 
SRVVLEOH� DOWHUQDWLYHV� IRU� WKLV� SURMHFW�ZHUH� WKH� IROORZLQJ��
4)'� WKDW� EHJLQV� ZLWK� FRQGXFWLQJ� LQ�GHSWK� VWUXFWXUHG�
interviews at the actual workplace, Kano analysis that 
IROORZV� D� VSHFLĆF� TXHVWLRQQDLUH� RQ� FXVWRPHU�
requirements, and outcome-driven innovation that 
emphasizes careful needs analysis and structured 
interviewing.������ ,Q� WKH� SURGXFW� GHĆQLWLRQ� SURFHVV�� WKH�
time and costs required for such different approaches 
determine the eventual tool choice. The investment in this 
SKDVH�RI�WKH�SURGXFW�GHYHORSPHQW�SURMHFW�PXVW�EH�LQ�OLQH�
with the overall budget and schedule.

   The contextual inquiry carried out for Applied Imaging 
produced many useful observations, including the 
following:

3DWKRORJLVWV�OD\�VOLGHV�ćDW�RQ�D�EHQFK�LQ�D�KRUL]RQWDO�
plane format from which they select slides for 
inspection

Bench space is often minimal

In those cases for which slide handling has been 
automated elsewhere in the work environment, the 
slides are almost always warehoused in racking 
systems with the slides placed in stacks

High throughput means at least one work shift of 
unattended operation

The ability to relocate the abnormal image on the 
slide is essential for product acceptance

   A key contextual inquiry observation noted that in 
numerous pathology labs, slides were stored in a planar 
IRUPDW� DQG� ZHUH� DOPRVW� DOZD\V� VHOHFWHG� IURP� WKLV� ćDW�
format prior to microscope inspection. Pathologists 
preferred to manage their slides by having the slide face 
visible rather than on its edge. However, in pursuing a 
smaller footprint, conventional slide warehousing is 

designed around stacking the slides on their edges, which 
hide the slide faces. This observation encouraged the 
designers to explore a product concept that breaks with 
FRQYHQWLRQ� E\� VDFULĆFLQJ� IRRWSULQW� WR� DFFRPPRGDWH�
insights gained from the pathology labs.

([SORULQJ�&DQGLGDWH�6ROXWLRQV
����)RU�WKLV�VHFRQG�VWHS�RI�WKH�SURGXFW�GHĆQLWLRQ�SURFHVV��D�
large number of inventive tools are available. One such 
tool is TRIZ, a theory of problem solving that originated in 
WKH�IRUPHU�6RYLHW�8QLRQ�LQ�WKH�ODWH�����V�DQG�LV�EDVHG�RQ�
research in innovation and invention.���

   TRIZ is a systematic process and an extensive and 
evolving series of innovation tools that are currently 
gaining global acceptance. Based on extensive research 
into various inventions and patent registers, the TRIZ 
SKLORVRSK\�LV�IRFXVVHG�RQ�WKH�IROORZLQJ�NH\�ĆQGLQJV�

Innovations emerge from a small number of inventive 
principles

Technology trends are highly predictable

The best solutions transform negative elements into 
useful resources and reduce the need to trade-off 
SRVLWLYH�HOHPHQWV�E\�HOLPLQDWLQJ�XQGHUO\LQJ�FRQćLFWV

   The TRIZ toolbox contains eleven tools for generating 
solutions. The choice of tool depends on the type of 
solution being sought. The TRIZ philosophy is based on 
patterning and seeking solutions by examining similar 
problems.��

Provide
power

Provide user
inerface

Load/unload
slides

Identify slides

Protect slides

Focus optics

Select
wavelength

Provide operator
view of slides

Grip slide

Transport slide
to/from microscope

Accurately position
slide

Magnify image

Record image

Process image

Processed
images

Basic Instrument Functions

Core Functions

Infrastructure and Support Functions

)LJXUH� ��� 7KH� DGGLWLRQ� RI� VOLGH�ZDUHKRXVH� DQG�
KDQGOLQJ�FDSDELOLW\�WR�WKH�LQVSHFWLRQ�PLFURVFRSH�WR�
DFKLHYH�D�KLJK�WKURXJKSXW�V\VWHP�
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� � � :KDW� RWKHU� PHWKRGV� OLNH� 75,=� DOUHDG\� H[LVW"� 3DWHQW�
searches, trade literature searches, reviews and spec- 
LĆFDWLRQV� RI� RWKHU� VLPLODU� HTXLSPHQW�� DQG� VLPLODULWLHV� LQ�
SUHYLRXV� SURMHFWV� SURYLGH� FUHDWLYH� LQVSLUDWLRQ� DQG�
information on accepted solutions in comparable 
VLWXDWLRQV��6HHNLQJ�RXW�H[SHUWLVH�RQ�VSHFLĆF�GHYHORSPHQW�
points is also a route to new solutions.

   For complex systems, functional analysis is a powerful 
tool. This analysis looks at the product or system from the 
outside in and establishes the inputs, outputs, interfaces, 
and functional blocks from the outside to the heart of the 
system. The complex function required is made tractable 
by reducing it to an interconnection of very simple 
functions and following the input/output paths. The aim 
should be to draw a functional block diagram with as many 
of the interfaces as possible in a standard form. Each 
IXQFWLRQDO� EORFN� VKRXOG� GR� D� VLQJOH� MRE� DQG� VKRXOG� EH�
described independent of a solution to achieve that 
function. Those interfaces in which non-standard form is 
essential have potentially far-reaching effects on the form 
of a viable concept.

([DPSOH�,9'�'HYHORSPHQW�3URMHFW
   The functional block diagram for the automated slide 
LPDJLQJ�V\VWHP�LV�VKRZQ�LQ�D�VLPSOLĆHG�IRUP�LQ�)LJXUH����,Q�
this system, all the interfaces between the blocks are 
either optics, power, or data, except for the functions 
LQYROYHG�LQ�WUDQVSRUWLQJ�WKH�VOLGHV��:KLOH�SRZHU��GDWD��DQG�
optics interfaces can be designed based on industry 
standard formats, the slide transport path needed 
additional effort. Such unusual inputs, outputs, or 
interfaces are areas that require investments in 
development.

   By investigating existing slide-movement technologies 
available on the market, the product developers 
discovered a piece of unspoken designer’s knowledge that 
slides should be moved only by the edges whenever 
possible. Slide movement systems commonly use gripper 
ĆQJHUV��SXVKHU�DUPV��DQG�UDFNLQJ�V\VWHPV�LQ�ZKLFK�VOLGHV�
lay only on their edges.

���7KH�JODVV�IRU�WKH�VOLGHV�LV�ĆUVW�IRUPHG�LQWR�WKLQ�VKHHWV��WKH�
sheets are then cut to size, and the edges are ground. But 
handling slides by the edges produces small amounts of 
glass dust that accumulates due to the slides being moved 
around hundreds of times and, in combination with 
complex mechanical systems, results in unreliability, 
maintenance issues, and service calls. 

���$�NH\�TXHVWLRQ�ZDV��ê:KDW�KDSSHQV�WR�UHOLDELOLW\�LI�JODVV�
GXVW�DFFXPXODWLRQ�LV�UHGXFHG�RU�HOLPLQDWHG"ë

   Since thin sheet glass was introduced to replace mica, the 
purpose for handling slides by their edges has been to 
DYRLG�KDYLQJ�ĆQJHUSULQWV�LQ�WKH�YLHZLQJ�DUHD��+RZHYHU��LV�
this edge-manipulation practice essential for an automatic 

VOLGH�KDQGOHU�LQ�ZKLFK�QR�ĆQJHUSULQWV�ZLOO�EH�OHIW�DQG�GLUHFW�
contact with the viewing area of the slide can be avoided 
without the constraint of edge-only handling? 

� � � $QRWKHU� NH\� TXHVWLRQ� ZDV�� ê:KDW� LI� WKLV� HGJH�RQO\�
FRQVWUDLQW�LV�OHVVHQHG"ë

Edge Grippers
• Hold slide edges
• Abrasion of glass

New Concept
• Suction cup
• No abrasion

)LJXUH� ��� 6LPSOLĆHG� IXQFWLRQDO� DQDO\VLV� IRU� D� VOLGH�
LPDJLQJ�V\VWHP�

)LJXUH�����(GJH�JULSSHUV�YV��IDFH�VXFWLRQ�IRU�PRYLQJ�
VOLGHV�

)LJXUH� ��� � 7ZR� IDPLOLHV� RI� VROXWLRQ� SRVVLEOH� EDVHG�
DURXQG� WKH� VWRUDJH� IRUPDW� DQG� VOLGH� DFWXDWLRQ�
SULQFLSOH�XVHG�

6 Invetech Insights     |     1RYHPEHU������8SGDWH�����_�����)LQGLQJ�VXFFHVV�WKURXJK�WKH�,9'�SURGXFW�GHĆQLWLRQ�SURFHVV��



    The answers to these questions led the system designers 
to a radical new concept for the slide-management system. 
The proposed slide movement solution involved a suction 
cup which contacted the cast surface of the slides, thereby 
avoiding the edges and allowing the slides to be stored in 
WUD\V�LQVWHDG�RI�UDFNV��VHH�)LJXUHV���DQG�����

   This solution is the same kind of planar layout that lab 
pathologists use to select slides for viewing. This 
alternative concept in slide actuation and storage led to 
two types of concepts for the slide-handling robotics: one 
based on vertical stacks and another based on horizontal 
trays.

6HOHFWLQJ�DQ�2SWLPXP�6ROXWLRQ
� � � $W� WKH� HQG� RI� VWHS� ��� D� OLVW� RI� ZHLJKWHG� QHHGV� ZDV�
produced. At the end of step 2, a set of possible design 
FRQFHSWV� ZDV� FRQVLGHUHG�� 7KLV� ĆQDO� VWHS� RI� WKH� SURGXFW�
GHĆQLWLRQ� SURFHVV� HYDOXDWHV� WKH� FRQFHSWV� DQG� GHFLGHV�
ZKLFK�VROXWLRQ�EHVW�VDWLVĆHV�WKH�HVWDEOLVKHG�QHHGV�

���7KLV�REMHFWLYH�FDQ�EH�DFKLHYHG�E\�DVVHVVLQJ�HDFK�FRQFHSW�
individually for how well it meets each need. In Figure 8, 
HDFK�QHHG�LV�UDWHG�RQ�D�VFDOH�RI���WR����(DFK�FRQFHSWèV�RYHU��
all score can be determined by multiplying the weighted 
needs by the assessment scores and then adding up the 
results for each need.

([DPSOH�,9'�'HYHORSPHQW�3URMHFW
   In the case of the automated slide-handling system, two 
groups of solutions were possible depending on the storage 
format for the slides. In assessing variations of these 
groups, the solutions based on a horizontal tray 
consistently outscored the ones based on a slide stack.

'HYHORSPHQW�2XWFRPH
   The choice of a planar horizontal storage and suction cup 
V\VWHP�LQVWHDG�RI�ĆQJHU�JULSSHUV�DOORZHG�D�VLPSOH�WZR�D[LV�
robot system to actuate all the movements necessary to 
transfer the slides from the warehouse to the precise 
ORFDWLRQ�RQ�WKH�PLFURVFRSH�SODWIRUP��:LWK�OHVV�FRPSOH[LW\��
WKH�SURMHFW�ĆQLVKHG�LQ����PRQWKV��DQG�XQLWV�ZHUH�UHDG\�WR�
ship in advance of regulatory approvals for the imaging 
software.

   Users embraced the horizontal format, and the target of 
zero slide breakages was achieved. This product continues 
to be a market leader eight years after its launch and has 
EHHQ�DGDSWHG�WR�VHYHUDO�RWKHU�PLFURVFRSH�FRQĆJXUDWLRQV��
As the design intended, handling slides using a suction cup 
generated no glass dust, and consequently the instrument 
KDV� GHYHORSHG� D� UHOLDEOH� UHSXWDWLRQ�� ,Q� )LJXUH� ��� D�
pathology lab technician loads a tray of slides while the 
V\VWHP� FRQWLQXHV� WR� UXQ�� 7KLV� êORDG�ZKLOH� DFWLYHë� IHDWXUH�
supports the original aim of freeing up more operator time.

Concept Assessment

Selection Criteria  Concept 1       Concept 2      Concept 3
Cost of goods

High >US$30 5 
4 
3 
2 
1

Medium US $20 to US$30

Low <US$25

Technical risk

Low complexity, low effort 5 
4 
3 
2 
1

Moderate complexity, medium effort

Highly complex, large engineering 
effort

Performance
High: Likely to meet or exceed most 
requirements 5 

4 
3 
2 
1

Medium: Meets a majority of require -
ments
Low: Meets some technical require -
ments

Footprint

S mall footprint 5 
4 
3 
2 
1

Medium footprint

Large footprint

Development time minimized

Development time >6 months 5 
4 
3 
2 
1

Development time 2 to 6 months

Development time <2 months

Future proofing
High: New component family, 
uprgrade path 5 

4 
3 
2 
1

Medium: Recent component family, 
possible upgrade

Low: Mature componentry

Usability

High:  Intuitive to operate without
instructions or manuals 5 

4 
3 
2 
1

Medium: Minimum training needed, 
mistakes are caught or obvious to user

Low: Confusing and/or possible to 
misuse without warning and errors

)LJXUH�����7KH�ĆQDO�SURGXFW�)LJXUH�����,QGLYLGXDO�FRQFHSW�DVVHVVPHQW�IRUPDW
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� � � � �'XULQJ� WKH�SURGXFW�GHĆQLWLRQ�SURFHVV�� D� NH\�TXHVWLRQ�
ZDV��ê:KDW�KDSSHQV�LI�DQ�,9'�FRPSDQ\�EUHDNV�DZD\�IURP�
PDUNHW�HVWDEOLVKHG� SUDFWLFHV"ë� $FFHSWLQJ� D� ODUJHU�
footprint and the unconventional handling and storage of 
slides in order to make gains in reliability, usability, design 
simplicity, and reduced time to market resulted in a 
successful product. The outsource provider was able to 
introduce unconventional ideas by applying a systematic 
SURGXFW�GHĆQLWLRQ�SURFHVV�DQG�EUHDN�ZLWK�WKH�FRQYHQWLRQDO�
wisdom that in the lab, smaller is always better.

&RQFOXVLRQ
   High-quality answers to the right key questions are 
important to achieving success when developing new IVD 
products. Using structured tools and a systematic process 
and working with an outsource development partnercan 
provide a clearer path to the right questions and answers, 
OHDGLQJ�WR�EHWWHU�LQLWLDO�SURGXFW�GHĆQLWLRQ��VKRUWHU�WLPH�WR�
PDUNHW��DQG�SURGXFWV�WKDW�OHDG�UDWKHU�WKDQ�IROORZ�WKH�ĆHOG�

5HIHUHQFHV
���$�8OZLFN��:KDW�&XVWRPHUV�:DQW��8VLQJ�2XWFRPH�'ULYHQ�
,QQRYDWLRQ�WR�&UHDWH�%UHDNWKURXJK�3URGXFWV�DQG�6HUYLFHV��1HZ�<RUN�
&LW\��0F*UDZ�+LOO��������

2. H Beher and K Holzblatt, &RQWH[WXDO�'HVLJQæ�'HĆQLQJ�&XVWRP�
HU�&HQWHUHG�6\VWHPV��/RQGRQ��$FDGHPLF�3UHVV�+DUFRXUW�3ODFH��
������

3. S Pugh, D Clausing, and R Andrade, &UHDWLQJ�,QQRYDWLYH�3URGXFWV�
8VLQJ�7RWDO�'HVLJQ��5HDG��LQJ��0$��$GGLVRQ�:HVOH\�/RQJPDQ��
������

���-5�+DXVHU�DQG�'�&ODXVLQJ��ê7KH�+RXVH�RI�4XDOLW\�ë�Harvard 
%XVLQHVV�5HYLHZ��0D\�-XQH��������������

���<�.DL��9RLFH�RI�WKH�&XVWRPHU��&DSWXUH�DQG�$QDO\VLV��6L[�6LJPD�
2SHUDWLRQDO�0HWKRGV��������

���.�0DW]OHU�DQG�+�+LQWHUKXEHU��ê+RZ�WR�0DNH�3URGXFW�'HYHORS-
PHQW�3URMHFWV�0RUH�6XFFHVV��IXO�E\�,QWHJUDWLQJ�.DQRèV�0RGHO�RI�
&XVWRPHU�6DWLVIDFWLRQ�LQWR�4XDOLW\�)XQFWLRQ�'HSOR\PHQW�ë�
7HFKQRYDWLRQ�����QR������������������

���(�6DXHUZHLQ��HW�DO���ê7KH�.DQR�0RGHO��+RZ�7R�'HOLJKW�<RXU�
&XVWRPHUV�ë�,QWHUQDWLRQDO�:RUNLQJ�6HPLQDU�RQ�3URGXFWLRQ�
(FRQRPLFV��,QQVEUXFN��$XVWULD��)HEUXDU\�������������

���'/�0DQQ��+DQGV�2Q�6\VWHPDWLF�,QQRYDWLRQ��'HYRQ��8.��/D]DUXV�
3UHVV��������

���*�$OWVKXOOHU��$QG�6XGGHQO\�WKH�,QYHQWRU�$SSHDUHG��:RUFHVWHU��
0$��7HFKQLFDO�,QQRYD��WLRQ�&HQWHU��������

����-�7HUQLQNR��$�=XVPDQ��DQG�%�=ORWLQ��6\VWHPDWLF�,QQRYDWLRQ��$Q�
,QWURGXFWLRQ�WR�75,=��7KHRU\�RI�,QYHQWLYH�3UREOHP�6ROYLQJ���%RFD�
5DWRQ��)/��&5&�3UHVV����������

7KLV�DUWLFOH�ZDV�UHSULQWHG�ZLWK�SHUPLVVLRQ�IURP
,9'�7(&+12/2*<��-DQXDU\�)HEUXDU\������
2Q�WKH�ZHE�DW�ZZZ�GHYLFHOLQN�FRP�PWSUHFLVLRQ�
k�$�&DQRQ�&RPPXQLFDWLRQV�//&�3XEOLFDWLRQ�
$OO�ULJKWV�UHVHUYHG�
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