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Chapter 1- Background
The Council for Higher Education (CHE) decided to evaluate study programs in the
field of Medical and Biomedical Engineering during the academic year of 2016.
Following the decision of the CHE, Vice Chair of the Council of Higher Education
on behalf of the Minister of Education, appointed a Committee consisting of:



Prof. C. Ross Ethier- Department of Biomedical Engineering at Georgia
Institute of Technology & Emory University School of Medicine, USA
committee Chair
Prof. James Moore- Faculty of Engineering, Department of Bioengineering,
London Imperial College, UK



Prof. Milica Radisic- Faculty of Applied Sciences and Engineering, University
of Toronto, Canada



Prof. Amit Gefen1- Department of Biomedical Engineering, Tel Aviv
University, Israel

Ms. Alex Buslovich Bilik was the coordinator of the Committee on behalf of the
CHE.
Within the framework of its activity, the Committee was requested to:2
1. Examine the self-evaluation reports, submitted by the institutions that provide
study programs in Medical and Biomedical Engineering and to conduct on-site
visits at those institutions.
2. Submit to the CHE an individual report on each of the evaluated academic units
and study programs, including the Committee's findings and
recommendations.
3. Submit to the CHE a general report regarding the examined field of study
within the Israeli system of higher education including recommendations for
standards in the evaluated field of study.
The entire process was conducted in accordance with the CHE’s Guidelines for
Self-Evaluation (of October 2015).

Prof. Amit Gefen was unable to attend the Technion visit and take part in the report writing due
to a potential perceived conflict of interest.
1

2

The Committee’s letter of appointment is attached as Appendix 1.
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Chapter 2-Committee Procedures
The Committee held its first meetings on November 27th during which it discussed
fundamental issues concerning higher education in Israel, the quality assessment
activity, as well as Medical and Biomedical programs in Israel.
During Novemebr and December 2016, the Committee held its visits of
evaluation, and visited, Tel Aviv University, Ben Gurion University, the Technion
and Afeka academic college. During the visits, the Committee met with various
stakeholders at the institutions, including management, faculty, staff, and
students.
The schedule of the visit is attached as Appendix 2.
The Committee thanks the management of Technion and the Faculty of Biomedical
Engineering for their self-evaluation report and for their hospitality towards the
committee during its visit at the institution.
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Chapter 3: Evaluation of Medical and Biomedical Engineering Study
Programs at Technion
This Report relates to the situation current at the time of the visit to the institution, and does not take
account of any subsequent changes. The Report records the conclusions reached by the Evaluation
Committee based on the documentation provided by the institution, information gained through
interviews, discussion and observation as well as other information available to the Committee.

1. Executive Summary
The Faculty of Biomedical Engineering at the Technion has the mission of
excellence in research and education in the field of Biomedical
Engineering. The Committee found that this goal was largely being met.
Faculty members are carrying out internationally competitive research, as
judged by multiple high-impact publications, efforts to translation and a
high level of grant funding. Moreover, students at all levels were excellent
and the Committee was very impressed with them. Especially notable
were the students in the combined BSc/MD program, who were articulate,
motivated and very intelligent. Alumni also expressed a high level of
satisfaction in their education and were clearly well-prepared for
challenges in their professional careers.
All the above are indicative of a high-quality Faculty. There have been
previous recommendations that the Faculty enlarge so as to increase
critical mass in a few key areas and so as to have a greater impact on the
world stage. The Committee agrees with this previous recommendation
and views enlargement as a major opportunity for the Technion because
of the increasing profile of Biomedical Engineering in society, its
importance to Israeli industry, the (relatively) large opportunities for
research funding, and the excellent pool of students in this area. Despite
the importance of Faculty enlargement, the Committee did not hear a
careful Faculty strategic growth plan articulated that would lay out
specific hiring areas, a business plan for growth, and the impacts of such
growth. With the impending appointment of a new Dean there is an
opportunity to create such a plan and work with the senior leadership of
the Technion to realize an appropriate vision. This report articulates
specific steps that could be taken towards this end.
In view of the excellence of the students in the BSc/MD program and its
unique nature, we see further opportunities for enrolment growth of this
program, assuming the student pool is deep enough.
There were a number of practical matters that negatively impact research
and/or teaching that should be addressed. These included the need for
better physical connectivity between the main campus and the medical
school; inefficient and frustrating ordering and student payment
processes; an animal facility that is located too far away from the main
BME building; and the need to enhance the MSc student stipends and the
scholarship opportunities for undergraduate students within the Faculty.
2. Mission and Goals
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Observations and findings

The Faculty of Biomedical Engineering at the Technion has a clearly
articulated vision, namely “to improve human health through excellence
in research and education at the interface of engineering, science and
medicine, and to lead the field of Biomedical Engineering discipline in
Israel.” This was echoed by the faculty members and the Dean, who stated
that they wanted to be known for being “excellent”. This vision is
augmented by several lower-level points of emphasis and a strategy (p. 13
of the self-evaluation report). However, there is a gap between the
laudable overall vision of achieving excellence and the implementation
details; this gap should be filled by a robust strategic planning process to
be concluded within 8 months.
The quality of the research being carried out is generally excellent, and in
some cases, world-leading. However, there is not critical mass in any
given area and this means that the impact of the Faculty on the world
stage is smaller than other international institutions of similar quality but
larger scope. This inevitably affects external perceptions and hence
faculty, postdoc and student recruitment. The Faculty is unique among
units at the Technion as being the identifiable nexus that brings together
research and teaching in biology, medicine and engineering, despite
related activity occurring in sister units.
If the Technion wishes the BME Faculty to be considered internationally
competitive, it is essential that the faculty complement be enlarged to
create critical mass in several key areas. We did not hear clear support
from senior administration for this approach and feel that the Technion
may be missing an important opportunity to leverage existing
investments in this fast-growing and strategically important field. It is
also important that the Faculty identify specific areas into which they
wish to grow if they are given the green light to do so; at various times
during the visit we were presented with differing lists of possible hiring
areas and it seems clear that more consensus and clarity on this point is
needed.
The Committee does not have a specific recommendation as to the ideal
number of faculty members in BME. This would require deeper
understanding of the Technion budget model as well as fund-raising
opportunities. However, most leading US Departments have a target of at
least 25 FTE faculty and, given the breadth of the BME discipline, a
comparable number appears suitable to the visiting Committee based on
success in other world-leading institutions. We understand that there are
resource requirements around such hiring, and thus such hiring should
be: (i) contingent on a suitable Faculty plan to justify hiring areas; (ii)
supported by CHE; and (iii) supported by fund-raising at the Technion.
This growth could be completed within 5 years if it was embraced by
senior leadership. The committee does not wish to be overly prescriptive
about hiring areas, but notes that the immunoengineering/cancer area is
ripe for growth and would have major impact. Consideration of these
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hiring areas must be part of a strategic planning process with the timeline
noted above.
Recommendations
Essential:



The Biomedical Engineering Faculty undertake a robust strategic
planning process with a final report due in 8 months. This process
specifically include: (i) identification of targeted hiring areas; (ii) a plan
and detailed rationale for growth in faculty numbers.



The senior administration work with the incoming Dean to develop a
plan for faculty growth as outlined above within 4 months of the
completion of the Faculty strategic planning process. This evaluation
must also consider ongoing and potential fund-raising opportunities to
support the BME Faculty.

3. Organizational Structure
Observations and findings

In the Technion, individual Faculties such as Biomedical Engineering
interact directly with the administration headed by the President (Prof.
Peretz Lavie) and various Executive Vice Presidents. The organizational
structure is relatively standard and generally consistent with Technion
practice. The Faculty will shortly have a new Dean (Prof. Shulamit
Levenberg) who appears to be organized and efficient and who will bring
effective leadership to the Faculty. She will be supported by a new
administrative position which demonstrates a clear commitment from
senior leadership to the new Dean.
A structural problem within the Faculty is the small number of full
professors, making it hard to constitute certain committees. This is a
further rationale for growth in faculty numbers; as time progresses, and
assuming that faculty growth is supported, we expect that there will be
more full professors and this problem will be alleviated.
Frustration was vocally expressed by faculty members about the ordering
and procurement process at the Technion, and also the student payment
process. It was stated that both were unreliable and required constant
faculty attention to ensure that they were carried out appropriately. The
burden was particularly severe for new faculty, which seems perverse and
counterproductive.
Recommendations
Essential:
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Senior leadership continue to support the Dean of the Biomedical
Engineering Faculty through suitable administrative assistance, e.g. the
new administrative support individual negotiated by the incoming
Dean.



Within 12 months, senior leadership streamline the student payment
and ordering processes. If it is impossible to improve these processes,
financial support (at least 1 FTE) be provided to the Faculty so that they
can hire an administrator to assist with these matters.

4. Study Programs
The undergraduate and Masters programs train students well for both
industry and further studies. Industry participation and interaction has
improved greatly since the Faculty hired an industry liaison staff member.
The excellence of the PhD program is tied to the high degree of excellence
in research, addressed below.
Undergraduate students choose 2 of the 3 specialization areas for elective
courses (Imaging/Signal Processing, Biomechanics, Tissue
Engineering/Biomaterials). This provides good breadth of training and
coverage of the discipline.
The final year undergraduate projects can be industry-based or facultyled research. Industry supervisors commented that they felt that students
could tackle any kind of project successfully. The process of choosing final
year projects was not clear from the report.
The BSc/MD program is of extremely high quality, and is unique in the
world to our knowledge. There is a high rate of attrition (mostly after the
first year), but the students who do not complete the program self-select
themselves out and generally pursue a BSc in biomedical engineering or
other engineering programs. Thus, this attrition rate is not a concern.
The laboratory facilities for student teaching were well equipped. The
committee only saw labs for 3rd and 4th year courses. It was not clear
from the report if such laboratory experiences exist for 1st and 2nd year
courses. The syllabi for the lab courses are identical and thus lack
sufficient detail.
There was an overall lack of clarity in the report on the educational
programs. The timeline tables in the self-evaluation report were unclear
(lecture courses listed under “Basic Engineering Labs,” numbers of
elective hours not indicated, etc.). The number of affiliated faculty was
unclear due to contradictory information provided in the self-evaluation
report . It is stated in the report that the faculty would like to reduce the
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number of combined undergraduate/graduate courses, but no strategy for
doing this is stated.
The syllabi lack a uniform and informative format.
The Faculty claimed at several points in the self-evaluation report and
during meetings that they emphasize innovation in the undergraduate
curriculum, but it is unclear when that happens.
PhD students commented they would like to know how to publicize their
research better.
Recommendations
Essential:



Within 12 months, finalize planning for biomedical laboratory
experience earlier in the program.



Since innovation appears to be a priority in the faculty’s educational
strategy, indicate such learning outcomes in all relevant courses/syllabi
(timeline 12 months).

Important/advisable:



Continue with the BSc/MD program and consider expansion of student
numbers depending on available resources and depth of the student
recruitment pool.



Provide training and/or opportunities for PhD students to develop
communication skills and to broadly publicize their research activity.

Desirable:



Provide clearer documentation on program timelines (as presented in
the Self-Evaluation report).

5. Human Resources / Faculty
Observations and findings

Faculty members appeared committed to the mission of the Technion.
They strongly support the goal of excellence, and spoke of enjoying
academic freedom, interactions with their colleagues and the outstanding
students (both undergraduate and graduate) that the Technion attracts.
Although the individuals we spoke to were obviously a self-selected
sample, many faculty members spoke of the Technion as being unique in
Israel and the only Israeli university they wished to work at. (It was
notable that all junior faculty had received multiple job offers before
coming to the Technion.) Junior faculty expressed anxiety about getting
funding and getting tenure, which is not atypical compared to faculty at
other leading institutions.
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There is not a formal mentorship scheme within the Faculty, but there is
an informal scheme that appears to have “self-assembled” so that junior
faculty have one or more senior individuals that they could speak to.
There was also a large degree of peer-to-peer interaction and assistance
among the junior faculty. This level of collaboration amongst the faculty
is commendable.
The committee was surprised to hear of a faculty member who had
recently received tenure but not a promotion to associate professor.
Further, there was one associate professor who has not yet been
promoted to full professor despite a track record that would merit
promotion at most top institutions worldwide. We did not delve into the
specifics of these cases and so cannot comment, but note that this may
indicate a problem with the Faculty’s promotion process.
A specific issue was brought to the attention of the committee: apparently
the arrangements for non-Israeli postdocs wishing to go on maternity
leave are inadequate. We understand that this is not a problem due to
Faculty or Technion policy per se, but rather relates to Israeli law and the
CHE. Although this likely only affects a small number of individuals, it
sends a poor message and appears frankly discriminatory.
Recommendations
Essential:



The incoming Dean review the Faculty’s promotion processes during
her first year to ensure that there are no barriers at the Faculty level to
a smooth process, including consultation with fellow Deans to learn of
best practices for preparation of promotion files. Further, within her
first year, the incoming Dean put mechanisms in place that ensure
adherence to Technion timelines for promotion, as presented to us (see
image below, as forwarded by a faculty member).



That CHE implement a policy framework that allows foreign postdocs
and graduate students to go on maternity leave in a manner similar to
that of Israeli citizens. This recommendation must be accomplished in
conjunction with the CHE and we will be making a recommendation to
CHE on this matter in the Committee’s general report.
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6. Students
Observations and findings

All students and alumni with whom the committee met were truly
impressive. They all possessed excellent English skills and were
obviously high caliber students across the board. They all love the
department for the learning experience and for the “family-like”
atmosphere and feel they get good attention from faculty members. They
all also demonstrated excellent preparation for lifelong learning. They are
not intimidated by new challenges. The alumni function well in industry
and academia.
Students do not appear to need much mandated instruction on soft skills,
regulatory processes, etc., perhaps because of their own intellect,
combined with being well prepared for lifelong learning. However,
alumni commented that they felt under-prepared to work in English.
The BSc/MD students were particularly impressive. It is likely that there
will never be large student numbers in this program, but having such high
caliber students present is good for the Faculty, and we expect that they
will go on to do great things. These students feel that the BME Faculty is
their home (much more so than medicine). In order to take their medical
courses, they have to take a 40 minute public bus ride to the medical
campus. Apparently, this would be only approximately 15 minutes if a
shuttle service were available.
PhD students are happy with their program, and say they are allowed the
freedom to influence the direction of their research.
Several students mentioned financial concerns. Apparently, there is less
scholarship funding available for BME undergraduate and graduate
students compared to students in other departments. Also, there are very
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few teaching jobs available. Further, the BSc/MD students have to take
summer courses so they cannot work then. The lack of a pension is a
concern for older students.
Gender diversity is excellent. The report did not accurately indicate the
existence of relevant programs nor the degree of gender balance, but
during the visit, the committee became convinced that the gender
diversity at all levels was excellent.
Some students felt squeezed in the faculty’s teaching space.
Recommendations
Essential:


Within 12 months, provide a transportation system (e.g., shuttle bus) to the
medical campus to enhance student experience, breadth of training and the
BSc/MD program.



Within 6 months, determine if it is truly the case that there are less scholarship
funds available to BME students (at all levels) vs. students in other Faculties.
If this is the case, consider making scholarships a fund-raising priority.



Improve financial support for BSc/MD students. Specifically, immediately
target fund-raising efforts for fellowships for this student cohort. Further,
designate this program as an Excellence Program, so as to provide financial
incentives for this outstanding cohort of students.

Important/advisable:


As part of the Faculty strategic planning process, address the potential
shortage and quality of teaching space.

7. Teaching and Learning Outcomes
Observations and findings
Nearly all of the syllabi failed to state learning outcomes despite this being stated in
the report as a Technion requirement. The overall learning outcomes were vague,
and applicable to nearly any STEM program.
Recommendations
Essential:


Within 8 months, incorporate learning outcomes into a standardized syllabus
format, for example the syllabus for course 336359, Respiratory Flows &
Inhalation Therapy. Establish mechanisms for periodic Faculty-level review
of learning outcomes.
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Within 8 months, undertake a group exercise to define programmatic learning
outcomes that are more specific to the Faculty.

8. Research
Observations and findings
The committee found that the Faculty of Biomedical Engineering is conducting
internationally excellent research and clearly has the potential to be a research
powerhouse on the world stage. However, the current size of the department limits the
Faculty’s impact on the international scale, which could be further expanded by building
a critical mass in targeted research areas.
There are 18 Faculties in the Technion, and each researcher belongs to a Faculty and is
promoted there. Many other engineering Faculties are much larger, in terms of both the
number of students and the number of professors. The Technion also created a number
of virtual interdisciplinary centers that can further cluster faculty members from different
Faculties that work in similar areas in order to achieve a greater impact. Each center has
a director who coordinates activities with different Faculties.
The amount of research funding in the Faculty is impressive. In 2016, the total amount of
grant funds per year was $6,938,123. The Faculty had a significant dip in research funding
in 2014, but the committee was pleased to learn that they were able to quickly recover.
Divided by 14 people in the Faculty (as of 2016), the average amount per faculty is
~$495,000/year. This is an impressive amount by Israeli and international standards.
One of the reasons for this high level of funding is the fact that many faculty members hold
ERC grants. Speaking with the junior faculty, it was clear that having an ERC grant was a
measure of success in the Faculty and that junior faculty receive appropriate coaching on
how to secure these more significant amounts of funding. It is clear from the data
presented to us during the visit that the Faculty of BME is leading in the amount of funding
per faculty member within Technion.
In terms of research productivity, the analysis of publication reports using PubMed and
Google scholar databases indicated that the bounds for: the number of publications (lifetime) for tenured faculty are between 32 and 149, the number of citations are between
1700 and 8300 and the h-indices are between 20 and 38. The non-tenured faculty were
excluded from this analysis since their publication records remain heavily influenced by
the places they trained at, rather than their independent record at the Technion.
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Overall, the committee finds these metrics to be respectable and the committee expects
the citation metrics to increase further as time passes and more faculty members progress
through their careers. At present the Faculty is very heavily weighted towards early and
mid-career faculty, rather than senior/established faculty. The junior faculty are full of
enthusiasm and energy.
To further support the notion that this Faculty exhibits significant signs of research
excellence, the committee analyzed notable high impact publications as presented in the
self-evaluation report. On average, the faculty publish 4 papers per year. Amongst notable
publications are: 1 in Nature, 2 in Science (one is a review paper), 1 in Nature Materials,
3 in Nature Communications, 4 in PNAS, 2 in ACS Nano, 1 in JACS, 5 in Biomaterials and 2
in Advanced Materials. These statistics clearly demonstrate that the faculty aim for high
impact journals (rather than the high quantity of publications alone), a practice that is
found appropriate by the committee.
However, the committee was surprised to learn that there is one faculty member in
particular who published the highest number of papers in the past 3 years and who has
citation metrics that are the third highest in the Faculty, yet who was still classified as an
Associate Professor. The noted citation metrics are on-par with Full Professors in the
field in other internationally-leading institutions. In this case, we find that there is a
disconnect between the rank and productivity. The committee finds no deficiencies in
Technion’s published tenure and promotion policies, thus recommends that the Faculty
of BME perform a review to identify the bottlenecks in the promotion procedures and
implement a plan that would remedy the issues identified (please see recommendations
in Section 5).
The committee found that there were 3 broad areas in which individual faculty research
could be classified:
1. Tissue engineering, biomaterials and stem cells.
2. Biomechanics.
3. Imaging.
These three themes are considered by many programs around the world as the skill-based
pillars of biomedical engineering, and can be applied to many areas of medicine. For
example, one disease class that appeared well represented in faculty research
competencies was cardiovascular disease, with faculty contributing fundamental (e.g.
energetics, electrophysiology) as well as more applied (vascular tissue engineering,
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biomaterials, organ-on-a-chip) competencies.

The committee finds this practice

appropriate.
The Faculty should not try to cover all areas of biomedical engineering, since the field is
too broad.

In fact, that would be highly detrimental to the ability to generate a

recognizable brand for Technion BME. Instead, the Faculty may try to build ONE
additional disease application team by bringing additional competencies in the three key
pillars of biomedical engineering as stated above. One such opportunity may be around
cancer and immunoengineering, as it will require a concerted effort from
biomaterials/tissue engineering, imaging and biomechanics. There are other areas that
may be more appropriate given other factors in Technion’s local ecosystem (e.g. neural).
The Committee believes that a Strategic Plan should be developed to address the areas of
growth and new hires along these lines, i.e. by focusing on one additional disease over the
next 5 years and strengthening the basic pillars of biomedical engineering that can
contribute to that disease area (see Section 1).
The Committee was pleased to learn that there were no institutional barriers to
interdisciplinary collaboration. Although initiation and the success of interdisciplinary
projects depends on how proactive individual professors are, we learned from both the
junior and senior faculty members that there are tangible benefits in terms of internal
seed funds for conducting research that crossed the boundaries of Faculties and
Departments. A significant amount of interdisciplinary research was noted specifically
with the Medical School, material sciences, electrical engineering, mechanical
engineering, bio-technology, computer science and more broadly; for example, 2-3 faculty
members collaborate with PIs in the physics department. Within the Faculty, it was noted
that the environment was highly intellectually stimulating and that a number of faculty
members have collaborations and often share equipment.
In terms of the aspirations for the Faculty leadership and the professors, we heard that
the Faculty wants to be known for research excellence, leadership and an innovative
vision. The Faculty aspires to be the best Biomedical Engineering institution in Israel.
With proper planning and concentrated activities in the target areas, we believe the
Faculty could be amongst the best in the world.
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It is critical for Biomedical Engineers to have proper access to the Medical School so that
they can perform both collaborative projects and clinical studies with medical faculty
members. The Medical School of the Technion is located on a different campus, and faculty
members suffer because they do not have easy access. The Committee strongly believes
that a shuttle between two campuses and an investment in video conferencing would help
solve this problem. This is not a problem unique to the Technion, and such solutions are
effective in many other biomedical engineering departments. This would also be greatly
beneficial for the students in the joint BSc/MD program who also noted difficulties in
transferring between the two sites when relying on public transportation alone.
The committee also noted deficiencies in terms of quality of the animal facilities and the
limitations related to the requirement to manually transport animals between the animal
facility and the Biomedical Engineering building. This should be addressed through
infrastructure improvements or by arranging for an appropriate service to transfer
animals between the animal facility and the research labs. The current process that
involves researchers carrying cages with animals by walking in the street between two
buildings is inappropriate for both the researchers and the animals.
The research trainees at the Faculty as well as the professors were found to be excellent.
They commented that they had enough academic freedom and they liked the atmosphere
in the department, which was both intellectually stimulating and family-like.
The process for protection of intellectual property generated by research was found to be
fairly standard. In the first step, the IP is disclosed to the institution at which point it is
decided if it will be pursued or not. The Technion IP office helps with patent writing and
hiring lawyers. The licensing revenue is shared 50:50 between the institution and the
inventors, which is appropriate. Although the IP office is generally helpful with writing
the patent, the onus is still on the researcher to find the commercialization opportunities.
This situation is rather similar between the Technion and other institutions around the
world. However, this is not the optimal mode of operation. The more experienced faculty
should transfer their best practices in technology transfer and commercialization to the
less experienced faculty so that the Faculty of BME as whole can have more immediate
impact on the real world.
There are different IP departments in the Medical school, hospitals and the campus
where BME is located. Although this occasionally creates some difficulties, the faculty
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members did not find this a major hindrance to their opportunities for collaboration with
the Medical School and the hospitals.
The Committee noted that one of the largest barriers to efficient operation and running
of a productive lab were bureaucratic barriers related to purchasing, ordering,
procurement, running tenders and ensuring prompt payment of student stipends. The
faculty was vocal about the fact that Technion does not reduce the bureaucratic barriers;
on the contrary, it appeared that the tendency was to institute more bureaucracy. These
deficiencies should be addressed as stated in Section 3.
The committee also found that there are no core facilities within the Faculty. In most
institutions world-wide, it is common to establish shared facilities that would house the
most advanced equipment for microscopy, flow cytometry, gene sequencing, microarrays,
etc. Although the individual faculty laboratories are well equipped, the Faculty as a whole
would benefit from the establishment of core facilities and this would prevent equipment
duplication. It may also make hiring easier. Junior faculty and the faculty who spent a lot
of time abroad are very well aware of the benefits of having core facilities and they were
vocal about the need to have such facilities established in the Faculty of BME as well.
The core facilities would need to have dedicated research technicians/engineers who
would be in charge of maintaining the equipment and providing training to the new users.
The cost of running such a facility is usually shared between the Faculty and the users
who would contribute through user fees. It is important to note that some of the capital
investments for establishing these facilities would have to be procured and allocated by
the Technion’s senior administration, either from Council of Higher Education funding or
through philanthropic activity. The faculty may also elect to write joint grants to procure
some pieces of equipment.
Overall, the committee finds that the professors in the Faculty of BME are doing highimpact research that is certainly world-class in some areas, but that the footprint of this
Faculty is still small at the international level. Biomedical engineering has a great
potential for initiating and sustaining philanthropic activity as it is the closest to human
health of all engineering disciplines. It also has a great potential social benefit. The field is
expected to expand at the international level in the next 5-10 years. Thus, the committee
recommends additional support for the BME Faculty through targeted recruitment of
additional professors to the department and expansion of research infrastructure. With
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proper support, this Faculty could become a flagship of the Technion and amongst the top
BME units in the world.
Recommendations
To enhance research capacity in the Faculty of BME, the committee recommends
the following:
Essential:


Within 8 months, develop a Strategic Plan for expansion in target areas,
including hiring of additional faculty members. The committee
recommends to select one additional disease area to be strengthened by
expanding the 3 pillars of biomedical engineering in that disease area:
tissue engineering/biomaterials, biomechanics and imaging. The goal
should be to expand faculty complement from 16 to low to mid-twenties
over

the

next

5

years.

Possible

disease

targets

include

immunoengineering/cancer.


Improve routes of physical communication for faculty and students
between the BME Faculty and the Medical School by establishing a
dedicated shuttle and video-conferencing within 12 months.



Address deficiencies in ordering, procurement and student payment
procedures by changes in the procedures. If changes are not possible,
within 12 months the Faculty should be provided with 1 FTE
administrative person who will handle these issues for all faculty
members.

Important/advisable:


Establish between 1 and 3 core facilities to share equipment (e.g.
microscopy) as part of building improvements or a new building plan.
Allocate technicians/research engineers to the facilities. The number and
type of core facilities should be specified in the Faculty’s Strategic Plan, to
be developed within 8 months as noted above.



Develop a framework for the transfer of the best commercialization
practices from the more experienced to the less experienced faculty
members so that the Faculty of BME as whole can have a larger impact on
the real world (e.g. senior faculty could coach junior faculty in tech
transfer).
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Limitations with respect to animal facilities and animal transfer should be
addressed as stated in Section 10.

Desirable:


Establish a formal junior faculty mentoring program.

9. Infrastructure
Observations and findings

The Silver Building (the main BME building) is approximately 40 years old
and is showing its age. Moreover, it is crowded. The labs that we toured
had been renovated and were of a good standard, although small. The
senior administration stated clearly that they understand that work on
the current building was required. Further, if enlargement of the Faculty
occurs, more space will clearly be needed.
A concern was expressed regarding the animal facility: there is not a
suitable facility close to the Silver Building and so it is necessary to
transport animals to experiments in the Silver Building. This is timeconsuming, and can affect the quality of the science being performed, e.g.
due to animal stress associated with transport. As research in the Faculty
evolves and further embraces pre-clinical in vivo tools of modern
biomedical enquiry, this will become an ever-larger issue. The committee
understands that an animal facility is a major investment, but views it as
important to establish a facility closer to the Silver Building.
The Faculty does not currently have core facilities per se, although there is
sharing of equipment between labs, as discussed in Section 9.
The main campus is physically separated from the medical school, and
movement between these two sites is difficult due to the absence of a
shuttle bus. This impedes collaboration between engineers and physicians
(a concern not unique to the BME Faculty) and is also a logistical problem
for students in the flagship BSc/MD program. Other institutions with
similar separation have solved this problem by provision of a shuttle
service and video-conferencing capabilities between the sites.
Recommendations
Essential:



The Technion establish a shuttle bus service and video-conferencing
links between the main campus and the medical school within 12
months.

Important:



Solve the animal transfer problem either by: (i) incorporating an animal
facility within a planned BME building; (ii) utilizing a dedicated animal

19

transfer service; or (iii) establishing an animal facility within a 5minute walk of the Silver Building.
10. Self-Evaluation

Process

and

implementation

of

previous

recommendations
Observations and findings
The committee learned that there are appropriate mechanisms of self-evaluation in place
at the level of individual professors, at the level of the Faculty of Biomedical Engineering
as well as at the level of Technion as a whole.
Each instructor undergoes a structured teaching evaluation process for courses that they
teach, which enables the instructor to enhance the level of teaching effectiveness the next
time the course is offered.
At the individual level, each faculty member undergoes an annual performance review
based on the data submitted in his/her Curriculum Vitae to the Dean of the Faculty of
Biomedical Engineering. This is followed by a 1:1 meeting with the Dean to discuss
performance. Research, teaching and service are addressed in these meetings and faculty
members are advised on the strong points as well as the aspects of their performance
which require improvement. Both junior and senior faculty indicated that this review
process is useful. Often, in these meetings faculty members are asked how the institution
and the Faculty leadership as a whole can help them to further improve their
performance.
In addition, there are informal mechanisms in place that help each faculty member
optimize their performance. The junior faculty clearly indicated that the senior faculty
share grant proposals with the younger colleagues and coach them on career progression
and on securing research funding. This practice is excellent and it should be further
encouraged.
Most importantly, the Technion also has very effective mechanisms in place to evaluate
the performance of each Faculty against international standards. Specifically, an
International Review Committee performed an evaluation of the Faculty of Biomedical
Engineering at the end of 2013. The report was made available to the current committee.
Overall, the current committee commends the institution for taking the extra effort to
perform these reviews.
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Upon the review of the previous internal report, the current Committee found that the
Faculty was already able to implement some of the recommendations of the previous
review. For example, we noted a higher level of collaboration amongst the BME faculty
and those in other units, and we found that the Industry Affiliate Program was
established, to help the Faculty facilitate the interaction between students, professors and
Israeli industry.
The previous internal review recommended that the expansion of the number of
professors in this department to 20-25 was necessary in order to reach a critical mass,
and follow the trends in other leading Universities around the world. This Committee fully
agrees with the recommendation to expand the faculty complement in order to both meet
the demand for education in biomedical engineering as well as to expand the research
footprint. We note that at the time the report for the Council for Higher Education was
written (in 2015) the BME faculty had 13 available professor slots; at the time of the
review visit there were 16 available professor slots, 2 of which were not filled. This
progress indicates that the Faculty was expanding; however, they were still far from
reaching the recommended target.
The previous internal review committee also noted that the Faculty of BME should
develop the Strategic Plan for expansion of the faculty complement. Such a plan was not
available to this committee, which indicates that it was still not developed at the time of
our visit. We concur with the original recommendation that the Strategic Plan for
expansion of faculty complement to target areas should be developed.
Overall, this committee did not find any deficiencies in the self-evaluation process for the
Faculty of Biomedical Engineering and would like to commend Technion for taking the
extra step to perform their own International Review Committee visits and evaluations,
in addition to those undertaken by the Council for Higher Education.
Essential Recommendations:


Continue the practice of internal International Review Committee visits



Develop a plan for evaluation of progress towards the goals of the
Strategic Plan once it has been produced.
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Chapter 4: Summary of Recommendations and Timetable

Essential Recommendations:



The Biomedical Engineering Faculty undertake a robust strategic
planning process with a final report due in 8 months. This process
specifically include: (i) identification of targeted hiring areas; (ii) a plan
and detailed rationale for growth in faculty numbers.



The senior administration work with the incoming Dean to develop a
plan for faculty growth as outlined above within 4 months of the
completion of the Faculty strategic planning process. This evaluation
must also consider ongoing and potential fund-raising opportunities to
support the BME Faculty.



Senior leadership continue to support the Dean of the Biomedical
Engineering Faculty through suitable administrative assistance, e.g. the
new administrative support individual negotiated by the incoming
Dean.



Within 12 months, senior leadership streamline the student payment
and ordering processes. If it is impossible to improve these processes,
financial support (at least 1 FTE) be provided to the Faculty so that they
can hire an administrator to assist with these matters.



Within 12 months, finalize planning for biomedical laboratory
experience earlier in the program.



Since innovation appears to be a priority in the faculty’s educational
strategy, indicate such learning outcomes in all relevant courses/syllabi
(timeline 12 months).



Within 12 months, provide a transportation system (e.g., shuttle bus) to the
medical campus to enhance student experience, breadth of training and the
BSc/MD program.



Within 6 months, determine if it is truly the case that there are less scholarship
funds available to BME students (at all levels) vs. students in other Faculties.
If this is the case, consider making scholarships a fund-raising priority.



Improve financial support for BSc/MD students. Specifically, immediately
target fund-raising efforts for fellowships for this student cohort. Further,
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designate this program as an Excellence Program, so as to provide financial
incentives for this outstanding cohort of students.



The incoming Dean review the Faculty’s promotion processes during
her first year to ensure that there are no barriers at the Faculty level to
a smooth process, including consultation with fellow Deans to learn of
best practices for preparation of promotion files. Further, within her
first year, the incoming Dean put mechanisms in place that ensure
adherence to Technion timelines for promotion, as presented to us (see
image below, as forwarded by a faculty member).



That CHE implement a policy framework that allows foreign postdocs
and graduate students to go on maternity leave in a manner similar to
that of Israeli citizens. This recommendation must be accomplished in
conjunction with the CHE and we will be making a recommendation to
CHE on this matter in the Committee’s general report.



Within 8 months, incorporate learning outcomes into a standardized syllabus
format, for example the syllabus for course 336359, Respiratory Flows &
Inhalation Therapy. Establish mechanisms for periodic Faculty-level review
of learning outcomes.



Within 8 months, undertake a group exercise to define programmatic learning
outcomes that are more specific to the Faculty.


Within 8 months, develop a Strategic Plan for expansion in target areas,
including hiring of additional faculty members. The committee
recommends to select one additional disease area to be strengthened by
expanding the 3 pillars of biomedical engineering in that disease area:
tissue engineering/biomaterials, biomechanics and imaging. The goal
should be to expand faculty complement from 16 to low to mid-twenties
over

the

next

5

years.

Possible

disease

targets

include

immunoengineering/cancer.


Improve routes of physical communication for faculty and students
between the BME Faculty and the Medical School by establishing a
dedicated shuttle and video-conferencing within 12 months.



Address deficiencies in ordering, procurement and student payment
procedures by changes in the procedures. If changes are not possible,
within 12 months the Faculty should be provided with 1 FTE
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administrative person who will handle these issues for all faculty
members.



The Technion establish a shuttle bus service and video-conferencing
links between the main campus and the medical school within 12
months.



Continue the practice of internal International Review Committee visits



Develop a plan for evaluation of progress towards the goals of the Strategic
Plan once it has been produced.



Important/advisable:



Continue with the BSc/MD program and consider expansion of student
numbers depending on available resources and depth of the student
recruitment pool.



Provide training and/or opportunities for PhD students to develop
communication skills and to broadly publicize their research activity.



As part of the Faculty strategic planning process, address the potential
shortage and quality of teaching space.


Establish between 1 and 3 core facilities to share equipment (e.g.
microscopy) as part of building improvements or a new building plan.
Allocate technicians/research engineers to the facilities. The number and
type of core facilities should be specified in the Faculty’s Strategic Plan, to
be developed within 8 months as noted above.



Develop a framework for the transfer of the best commercialization
practices from the more experienced to the less experienced faculty
members so that the Faculty of BME as whole can have a larger impact on
the real world (e.g. senior faculty could coach junior faculty in tech
transfer).



Limitations with respect to animal facilities and animal transfer should be
addressed as stated in Section 10.



Solve the animal transfer problem either by: (i) incorporating an animal
facility within a planned BME building; (ii) utilizing a dedicated animal
transfer service; or (iii) establishing an animal facility within a 5minute walk of the Silver Building.
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Desirable:



Provide clearer documentation on program timelines (as presented in
the Self-Evaluation report).


Establish a formal junior faculty mentoring program.

Signed by:

________________________
Prof. Ross Either, Committee Chair

__

____________________________
Prof. Milica Radisic

__

Prof. Jimmy Moore
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November 2016
Prof. C. Ross Ethier
Department of Biomedical Engineering
Georgia Institute of Technology & Emory University School of Medicine
USA
Dear Professor,
The Israeli Council for Higher Education (CHE) strives to ensure the continuing
excellence and quality of Israeli higher education through a systematic evaluation
process. By engaging upon this mission, the CHE seeks: to enhance and ensure the
quality of academic studies, to provide the public with information regarding the
quality of study programs in institutions of higher education throughout Israel, and to
ensure the continued integration of the Israeli system of higher education in the
international academic arena.
As part of this important endeavor, we reach out to world-renowned academicians to
help us meet the challenges that confront the Israeli higher education by accepting our
invitation to participate in our international evaluation committees. This process
establishes a structure for an ongoing consultative process around the globe on common
academic dilemmas and prospects.
I therefore deeply appreciate your willingness to join us in this crucial enterprise.
It is with great pleasure that I hereby appoint you to serve as the Chair of the Council
for Higher Education’s Committee for the Evaluation of the study programs in
Medical and Bio-Medical Engineering. In addition to yourself, the composition of the
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Committee will be as follows: Prof. James Moore, Prof. Milica Radisic and Prof. Amit
Gefen.
Ms. Alex Buslovich-Bilik will be the coordinator of the Committee.
Details regarding the operation of the committee and its mandate are provided in the
enclosed appendix.
I wish you much success in your role as the Chair of this most important committee.
Sincerely,
Dr. Rivka Wadmany
Vice Chair,
The Council for Higher Education (CHE)
Enclosures: Appendix to the Appointment Letter of Evaluation Committees
cc:

Dr. Varda Ben-Shaul, Deputy Director-General for QA, CHE
Ms. Alex Buslovich-Bilik, committee coordinator
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TEMPLATE

Medical and Bio Medical Engineering– Tentative schedule of site visit
Technion
Time
09:00-9:30

Subject
Opening session with the heads
of the institution and the senior
staff member appointed to deal
with quality assessment

9:30-10:15

Meeting with Dean of Faculty
Engineering
Meeting with senior academic
staff with tenure

(representatives of relevant
committees)*

10:15-11:15

Participants
Prof. Peretz Lavie – President
Prof. Moshe Sidi – Senior Executive Vice Presidemt
Prof. Daniel Rittel – Deputy Senior Executive Vice
President
Prof. Yachin Cohen - Dean of Undergraduate Studies
Prof. Ben-Zion Levi – Dean of Graduate School
Prof. Amir Landesberg

Prof. Shulamit Levenberg - Vascularization of
engineered tissues. Stem cell differntiation on 3D
scaffolds.Controling stem cell microenvironments

Prof. Amit Meller - Nanopores are single-molecule
analogs of gel electrophoresis; Why is
analyzing single-biomolecules important? ; DNA
Barcoding and Genotyping

Prof. Shy Shoham - Neural Engineering: design and
application of massively-parallel optical and acoustic
neural interfaces.
- Computational Neuroscience: analysis and control of
neural signals.
- Biomedical Optics and Acoustics: wave propagation
and tissue interactions.

Associate prof. Haim Azhari - Medical imaging:
Multimodal imaging including applications of Magnetic
Resonance Imaging (MRI), Ultrasound, PET, SPECT
and CT in medical imaging. Development of new
algorithms and methods for image reconstruction. Image
processing, information fusion and extraction from
medical images. Image guided intervention and therapy.
Associate Prof. Eitan Kimmel - Bio-heat and biomass transport. Cell and tissue mechanics. Nano-
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acoustics medicine: ultrasound and opto-acoustics in
medicine and biology as determined by intracellular,
intra-membrane cavitation and bubble dynamics.
Acoustic neuromodulation. Biomechanics of trauma and
decompression. Acoustics of the inner ear.
Associate Prof. Dror Seliktar - Tissue engineering
and regenerative medicine include: 1.the design and
development of bio-synthetic hybrid hydrogels for tissue
engineering and regeneration; 2.the regulation of cellular
morphogenesis via physical properties of the provisional
extracellular matrix in three dimensional cultures; 3.the
use of mechanical stimulation for optimizing the
evelopment of tissue engineered constructs
Associate Prof. Dvir Yelin - Miniature clinical
endoscopy - Advanced optical microscopy - Gold
nanoparticles - Applications of ultrafast lasers - Laser
therapy

11:15-12:15

Meeting with Junior (untenured)
academic staff * *

Assistant Prof. Ramez Daniel - Applying engineering to
biology: Principles of genetic circuit design and synthetic
biology. We use principles inspired by electrical and
computer engineering to design and construct new
biological systems for biotechnology and biomedical
applications. Cytomorphic electronics; analog circuit
design for modeling biochemical reactions and biological
networks. Bioelectronics- Whole cell biosensors for
biomedical applications. Bio-electrochemical systems for
energy applications.
Assistant Prof. Netanel Korin - Engineering aspects of
vascular biology with a focus on the interplay between
hemodynamics, vascular physiology, and transport
phenomena in vascular diseases. The long-term
objective of this research is to allow better understanding
of the biophysical determinants of vascular disease and
to leverage this knowledge to develop innovative
therapeutic approaches.
Assistant Prof. Yoav Shechtman - Optimal PSF for 3D
localization microscopy How, and to what precision, can
one determine the 3D position of a sub-wavelength
particle by observing it through a microscope? This is the
problem at the heart of methods such as single-particletracking and localization based super-resolution
microscopy (e.g. PALM, STORM). One useful way of
achieving such 3D localization at nanoscale precision is
to modify the point-spread-function (PSF) of the
microscope so that it encodes the 3D position in its
shape.
Assistant Prof. Josue Sznitman - Research interests: Biofluid mechanics; physiological flows - Pulmonary fluid
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dynamics; Inhalation therapy; microcirculation - Low
Reynolds number flows; microfluidics - Experimental flow
visualization; particle image velocimetry (PIV); particle
tracking
Assistant Prof. Daphne Weihs Bio-rheology and cell bio-mechanics. Rheological and
mechanical properties of living cells with regard to
disease and health, special focus on breast cancer.
Asistant Prof.Yael Yaniv - Bioenergetics, Calcium
signaling, Cardiac electrophysiology, Cell Biophysics,
Heart rate variability analysis, Mathematical modeling of
the biochemical and bioenergetics signaling in the heart,
Mechanical interaction of the mitochondria and the
cytoskeleton, Sinoatrial node cells activity.

12:15-13:15

Tour of facilities: labs,
classrooms, library, offices
Lunch (in the same room)

Head of the Department

Meeting with Adjunct academic
staff & collaboration with the
indrstrey.

Dr. Alex Vilensky – Medical Instrument

15:00-15:45

Meeting with Bsc sturdents- The
BME-MD program

Sapir cohen; Moti vaknin; Ron Shaked; Ido Weizer;
Zemach Bar Mocha

15:45-16:30

Meeting with Bsc students and
Msc students **

Racheli Gordon; Horesh Yam; Hagit Ratner; keren
Rabinowitz

13:15-14:00
14:00-15:00

Closed-door working meeting of the committee

Dr. Mark Levi – Ortopedic
Dr. Oscar Lictenstein – Bio Mechanica
Dr. Doron Adler

Matan Wiener – 2st year with thesis
David Camun - 2st year with thesis
Sofia Segal - 2st year with thesis
Alberto Molcho – 1st year with thesis
Alon Razon 2st year with thesis
Omri Ziv 2st year with thesis
Ina Koyatovski - 2st year with thesis
16:30-17:15

Meeting with PhD students**

17:15-17:45

Meeting with Alumni**

Or Perelman; Maria Huri ; Nasma Mazzawi;
Shaowei Guo ; Ariel Scakalni; Ohad Bukelman; Hagit
Stauber
Please include up to 10 Alumni that graduated in
the last 3-7 years
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17:45 – 18:05

Closed-door working meeting of
the committee

18:05-18:30

Summation meeting with heads
of institution, Dean of the faculty
and head of department.
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Prof. Peretz Lavie – President
Prof. Moshe Sidi – Senior Executive Vice Presidemt
Prof. Daniel Rittel – Deputy Senior Executive Vice
President
Prof. Yachin Cohen - Dean of Undergraduate Studies
Prof. Ben-Zion Levi – Dean of Graduate School
Prof. Amir Landesberg – Dean
Prof. Shulamit Levenberg – Dean elect

