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Proposal Details

Title: Augmented reality and interactive anatomical models for local anesthesia
training of preclinical dental students.

Short Title or Acronym: LA training.

Keywords:  Anesthesia, Local; Augmented Reality; Surgery, Oral; Models,
Anatomic; Digital Technology.

Funding and Duration:

200,000 to 500,000 pound per proposal and period of 6 to 12 Months for the CRP,
and 500,000 to 1,000,000 pound per proposal and period of 12 months to 24 months for CIP.

Total cost: 1,000,000 pounds.

Research Theme: Medical sciences (dentistry) and Educational application

Proposal Summary: English and Arabic (max. one page each)

Local anesthesia is an important aspect of the dental education, however, the
current methods in teaching the local anesthesia techniques have ethical, moral, and legal
implications due to the use of colleagues for practice. Even the few universities using
simulators and virtual reality couldn’t conclude satisfactory outcome form the currently
available designs.

Moreover, purchasing such technologies is not only expensive but also requires
costly updating & maintenance. Additionally, the customization of such systems to fit our
needs is not feasible or more costly. Hence, creating our own education system is the right
choice. For these reasons and following the recent trend in implementing the Al into the
teaching methods, came the idea for this project. This will also follow the ongoing trend to
declare the Alamein Smart Campus.

Our project aims to produce an educational system comprising of two components:
an interactive anatomical physical 3D model and an augmented reality simulation. The
system aims to present the dental students with the anatomical knowledge needed for
performance of the procedure together with the motor skills that was gained before from peer
training. This will be the 1t system for local anaesthesia training custom developed to fulfil
all the educational requirement without the need of patients and peers. This project will be
performed by the collaboration between College of Dentistry — AASTMT Alamien and
College of Artificial intelligence — AASTMT Alamien.
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The plan of the work will be divided into 4 main tasks to develop the final prototype
by the end of the project. The work in both models; interactive anatomical physical model

(model 1) and the augmented reality model (model 2), will be performed simultaneously.

(o gall 53l LS (535 8 sl 3okl 8 ¢ el ey ¢ G alad (0 pge iila b aaasal) sl
O Sy ¥ a1 gl alSUaall i 3l AL Claaladl a5y pall ) aladi Cas 45 538 5 28001 T L]
Ll Asliall asebiatl) Ciliial gy duia o Al priiiag

) ALYl Al Ailia s T Lol ity s ccanend Al Canad o 51 550 03 Jin o) 58 el e 5300
enal) Ll s adail Lialla o) o8 ¢ il s IS5 ST UiSaa (o Litlalia) candial Aadai) o2 (Jie oS3 b (lld
oV 138 alisns LS g 5 5l 138 5,88 el ¢y il bl (3 e LilaiaW1 oIS 3855 3 i) olad¥) ey s el ) 03¢
SU Gpaladl o Ble Y el

Thsais el ag il gald) abl) OB £l (o palie (e S eaad ot gl ) L 5 jde Ciagy
el s (I el oa Y oo A 3 a0 48 jprally (Y] e 3 535 ) aldaill Caagy g el @815l 5lSlas
daaid) gamsall padill Gyl pUas o aaill 138 5 sSan ) BY) e cupai e O (e LS oy S 3 A8 el
O Ol JA (e g g pdhall 138 25 s 5 O 815 (m el ) Aalad) 50 Tpailail el aen Al oy
Onalall — e lilaia¥) e\SA AIS 5 calell — i) (ala 34K

tmadsaill S (8 Janll g el Al Jislan (Aledl) Zasaill skl A ) alge 4 () Jead) Ao ol i 5
alg iy (2 z3sall) S nall @l gl zdsais (1 zdsadll) el a5l galall £3 saill 345 2l

Introduction/Background (max. three pages)

Local anesthesia (LA) is frequently used during dental treatment. It facilitates a
painless treatment, so that the patient's comfort is maximal during the treatment and the
dentist is able to work calmly with concentration and precision.®) Therefore, gaining an
understanding of the background of anesthetics and the ability to deliver anesthetic injection
technigues correctly is an important aspect of the dental curriculum.® However, learning the
techniques for the administration of LA is a complex process, and transition to the first
injection of a patient is often difficult for dental students.®

Many dental students feel insufficiently prepared for their first injection in a human.
Knowledge of anatomy and complications of anesthetics have been mentioned frequently as
areas in which students feel insufficiently prepared.® This feeling may still be present after
graduation as a dentist. Freshly graduated dentists indicated that LA courses do not provide
adequate preparation for the initial demands of a general practice. Nineteen percent of

dentists in the United States reported that administration of LA caused them distress; six
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percent considered this problem serious. A recent study indicates that didactic courses may
decrease the anxiety of dental students in relation to administration of a LA injection.®

The administration of LA injections by dental students to each other has historically
been considered a necessary rite of passage in dental schools. The majority of U.S. dental
schools are teaching students how to provide oral injections by asking them to perform the
procedure on classmates.®

Although the administration of LA is considered to be a relatively safe procedure,
reports have found that patients who receive LA for a dental procedure experience
tachycardia 0.6—-3.9% of the time and dizziness 1-1.9% of the time.("-® In addition, reports
of complications, including syncope and persistent paresthesia from student-to-student
injections, have raised ethical, moral, and legal concerns surrounding the student-to-student
injection model.("- 9 Furthermore, another study found only 10% of the 49 European dental
schools reported that they required permission of a medical ethics committee for the practical
instruction on fellow students.9 Only four of 42 schools surveyed in the United States
routinely obtained written informed consent from the dental students participating in the
student-to-student injection model. Administering LA on a fellow classmate may have
educational benefits, but the receiver of LA in this situation is not in need of LA for a dental
procedure and may be at risk for complications. These risks are compounded by the fact that
consent was most likely not obtained prior to the student-to-student injections but was
instead completed as a standard requirement.(

These ethical, moral, and legal concerns have challenged educators to improve LA
training in dental schools. Other methods of teaching LA have been proposed, including
administering LA on human cadavers® and, more recently, in simulation models.® 12 The
desire of dental educators and students for a smoother transition from preclinical education
to the clinical setting has warranted the implementation of simulation technology in the
predoctoral dental curriculum.®3)

Any method that can increase student confidence before administering LA for the
first time should be explored.®D

Electronic training models that indicate the accurate site of injection have been
available for three decades. Currently, only a minority of dental schools use these models
before students’ initial injections on humans, but several additional schools have reported
plans to introduce them into their curricula. Those students who used a preclinical training
model considered it a useful preparation for their first injection in a human, and many

students proposed the introduction in the dental curriculum.®)
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Simulation tools have been used in medicine for more than 15 years,4 and one of
the first studies of the possibility of using computers in dental education was published in
1998 by Grigg and Stephens.® There are various methods for LA teaching, including
demonstration on anatomical model of jaw and practice on plastic simulation models.(6. 17)
One of the drawbacks of simulation models is poor presentation of soft tissue and reference
points in the oral cavity.® AR techniques have been introduced in the fields of oral and
maxillofacial surgery and dental morphology, but are not yet widely used. (1820

In a recent study, the students who used an augmented reality mobile simulator
carried out an anesthetic procedure for inferior alveolar nerve block (IANB) in a shorter period
of time and had greater success rates in completing the anesthesia than the students who
did not use the simulator. Their findings suggest that this technology contributed to a better
knowledge of reference points and procedure of LA for IANB.(

Anatomic models are a promising tool for LA education and are being introduced in
some dental schools.(% 22) Sensor-embedded models have been shown to be a valuable
addition in familiarizing students with the ideal injection site locations and orientations, but
these models are not in widespread use.2 Although students have requested such models
and many educators reported planning to implement them, their efficacies remain
unproven.“ 9 The reviewed surveys of students’ experience with anatomic models found
that students perceived them to be helpful,2 23 and Marei and Al-Jandan demonstrated
experimentally that they enhanced learning.

Moreover, after the declaration of the pandemic, the learning process in educational
institutions was left to e-learning, and it was necessary to apply all the resources provided
by digital technology in order to provide students with the best possible distance
education.®®

Furthermore, the education techniques described in the published literature
possessed numerous methodological weaknesses in regard to their efficacy.?® The
inconsistency of the available evidence left us unable to make any curriculum
recommendations.

The current project aims to combine the benefits of both Augmented reality and
simulation models bridge the gap between knowledge of the technique and the tactile skills
needed to perfect the procedure. The combination of augmented reality and anatomical

models will ensure that students are sufficiently prepared for their first injection in a human.
Questions and Objectives (Max. three pages)
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Local anesthesia training is of paramount importance in the dental training. Most of
the dental procedures are preceded with LA (figure 1). As a part of the oral and maxillofacial
surgery curriculum, the dental students learn the techniques of LA. Therefore, it is of extreme
importance to master the local anesthesia procedures without any risk to the student or the
patient.

u Implantology

W Maxillofacial Surgery
i Oral Surgery

u Dental cavity

i Educational

i Orthodontics

. Endodotics

Figure 1: Most practiced dental procedures.

The currently available simulation models (figure 2) and augmented reality models
lacks the real-life simulation, where all the models are just a representation of the mandible
and maxilla and the overlying soft tissues with no interaction from the other relevant organs

as the tongue of the patient.
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Figure 2: Currently available Simulation models

The goal of the current project is to develop an interactive fully anatomical model as
well as an augmented reality model of the human face, hands, and the syringe to teach and
train students during the LA course in a safe risk-free environment.

The augmented reality model will provide the students with real-life experience of
the anatomy and landmarks of the oral cavity and the face, needed for LA injections while
the interactive anatomical models will allow the student to further LA and gain the necessary
motor skills and tactile sensations that is not available in the augmented reality models.

The currently available manikins have only sensors for the right injection spots while
our own manikins will contain different sensors to allow student to learn not only the right
spots for injection but also learn the complications of the wrong spots thus learning the
complications that could arise.

The proposed teaching models will allow smoother transition from preclinical
education to the clinical setting, better knowledge of reference points and procedure, more
confidence, in addition to the omission of the ethical, moral, and legal concerns.

Project Description (max. six pages)
The project will take place in several stages that will run simultaneously to finally
develop the educational program required.
One workflow will be the augmented reality model to all the student to gain full
knowledge and understanding of the anatomy and landmarks required to perform LA. In
addition to the knowledge, it will allow the student to learn and practice the LA techniques.
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The other workflow will be the interactive fully anatomical model. This model will

allow the student to gain the motor skills and tactile sensations that was missing in the

augmented reality model.

1.

2.

S

The following techniques for LA will be included in the models:

Mandibular anesthesia
a. Inferior alveolar nerve block
b. Vazirani-Akinosi (closed mouth) mandibular block
c. Gow-Gates mandibular nerve block
d. Buccal nerve block
e. Mental and incisive nerve block
Maxillary anesthesia techniques
Supraperiosteal injection (infiltration)
Maxillary nerve block
Greater foramen approach
Posterior superior alveolar nerve block
Middle superior alveolar nerve block
Anterior superior alveolar nerve block
Greater palatine nerve block
Nasopalatine nerve block
Anterior middle superior alveolar nerve block
Palatal anterior superior alveolar nerve block

—mS@ e oo o

The proposed solution has main characteristics with adaptive parameters:

It is required to identify the causes of the student fault and give the chance to re-try
the operation without any human interaction.

The required solutions involve changes in attitudes and approaches to deal with the
model (not human patient).

The student training process must be analysed, and the student accuracy is
improved.

The training is repeated for the student many times till he did it as required.

The require experimentation and adaptation (which takes time) will take place in this
project.

This smart learning and training systems approach has the following steps:

Identify the required properties of the training system. This contains the main skills
required from the students and how to train them to do these skills repeatedly without
any human/patient harms.

The systems must be adaptive and predictable. The model must adapt the natural
differences between gender skulls.

Explain the student behavior and adapt the suggested way to improve the dental
student actions with the model.

This system focuses on the whole dental process while keeping track of the different
required skills.

Research Design and Methods (max. four pages)
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The current project will be conducted in 2 simultaneous workflows to develop an

interactive fully anatomical model as well as an augmented reality model.
The following chart is summarizing the stages of the project:

Development of augmented reality model Development of interactive anatomical model

» Design of the 3D models Design of the basic mockup model «———————

> Animation of the 3D model The addition of sensors with different conductivity -«

» Design the scene in unity Indicators’ development and interpretation system -«

» Testing the model efficacy and accuracy Testing the model efficacy and accuracy «

The first stage, for both tracks, will include the design of the 3D models for the use
virtually and physically. The models should follow the anatomy and landmarks in the face
and intraoral area. The measurements of the model will be the average measurement of the
Egyptian population obtained from literature or from a survey of available scans in different
dental centres. Additionally, planning for the required spot for LA according to the techniques
will be performed in this stage. Example of the different shapes of the face and dental arch

is presented in figure 3 and 4.
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Oval

« Face gracefully tapers
toward chin
« Wider forehead
+ Prominent cheekbones )
+ Somehave prominent + Forehead maybe compare to others
+ An ideal face shape chin 2 prominent feature

Figure 3: Face type and the jaws style.
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Figure 4: - The evaluation of dental arch dimensions

Regarding the interactive anatomical model, the research design is demonstrated in
figure 5. It will be a closed loop till the production of an efficient prototype fulfilling all the
required criteria for the educational process of LA.

AFNNE D - by ype 53! ! ot i & [ FCTSCR ) Badhn e 2 b - B il JPETORS W

Aaes )94 £ o2 3 L
Syria - Lataia Port Said branch Ganoub Al Wadi branch Cairo - Dok Cairo J B wneh AIL‘ xandria - A1



Syria

A

GBS e Al

It

Artificial Intelligence

£ Controller Jaw Model

Student training
Session

A 4

v

A 4

3
”

Analyze and update the Program

'y

Closed Loop System

Figure 5: Research design for the interactive anatomical model

As for the augmented reality model, the following scheme (figure 6) will be used
during the stages of development.

Virtual world

Kinematics
Hmnanwlj inematics :‘
Model model

e &
B VR k] Phys;Tai
modeling

1
1
|
1
1
|
1
1
|
: toolbox
1
1
L}
|
1
1
1
1

System | Intelligent
Analysis Model T
Programming

Figure 6: research design for augmented reality model

Anticipated Results and Evaluation Criteria (Max. three pages)

The resultant models will be tested for efficacy and efficiency by the Al team and
dentistry team, in addition to a volunteer group of students. The obtained data will be
statistically analysed using the appropriate statistical test.

The anticipated result will be a full educational system for LA teaching that provide
the student with the required knowledge and skills to perfect the LA techniques without the

need for actual human for training at this stage.
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Expected Project Outcomes and Impact to AASTMT (Max. two pages)
I- Technical output and Impact:
The technical output of this project is expected to be an educational system
comprised of Two stages: an augmented reality stage and an interactive anatomical
model as the other stage. It's expected to enhance the outcome of the LA training

module compared to the traditional way of teaching this module.

Il- Financial feasibility & Socio-economic Impact:
AASTMT will be the 1st educational institute to apply this model in the dental
training in the middle east. Moreover, AASTMT will be able to market for selling one of
the models or the whole educational system to other dental schools in the region to

expand this unique educational system.

IIl = Publication:

Since we are targeting a CIP project, the expected outcome is two outcome
requirements are expected before the end of the grant's tenure: (1) At least one peer-
reviewed original research paper accepted for publication (received a DOI) in a Q1 journal
or its equivalent. (2) Minimal Viable Product (MVP) report for consideration by the Incubation
Hub

Resources (Max. two pages)

The resources currently available at the AASTMT, as well as resources that are

planned to be obtained in order to carry out the proposed research project, are as follows:

~ Laboratory Space: currently the innovation center at AASTMT — Alamien is under
construction, therefore, a temporary workspace will be assigned at College of Dentistry
and College of Atrtificial Intelligence to accommodate the working teams. Initially Room
011 will be used for the project work in its initial stage and production of the physical parts
of the interactive model.

~ Personnel: in the development of the model, the following are key Pls for each team

= Prof. Ahmed Rashad Kotb: he is a professor of oral and maxillofacial surgery
since 1990 and currently he is the vice dean for education affairs at College of
Dentistry at Arab Academy for Science and Technology

= Prof. Aly Fahmy; he is a Professor of Artificial Intelligence and Machine
Learning. He was the Ex-Dean of the Faculty of Computers and Information,
Cairo University. Currently, he is the Dean of the Artificial Intelligence College
affiliated to Arab Academy for Science and Technology
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~ Facilities: the main facilities needed in completion are:
= Avirtual reality tool kit for the augmented reality model

= 3D scanner and printer for design and fabrication of different parts of the
model

- Office and Computer Facilities: currently the innovation center at AASTMT — Alamien is
under construction, therefore, a temporary workspace will be assigned at College of
Dentistry and College of Artificial Intelligence to accommodate the working teams. Initially
Room 110 will be used for the project work in its initial stage. The room is equipped with
desktop computer and printer, in addition to the offices and office supplies.

~ Major Equipment:
= virtual reality kit.
= 3D scanner and printer

Team Information (Max. of one page per team member)

The current project will be performed by the collaboration between College of
Dentistry — AASTMT Alamien and College of Artificial intelligence — AASTMT Alamien.

The dental team will be conducted by Prof. Ahmed Rashad Kotb, professor of oral
and maxillofacial surgery and vice dean for educational affairs. While the Al team will be
conducted by Prof. Aly Fahmy, professor of Artificial Intelligence and Machine Learning, and
dean of the college. The project will be coordinated by Dr. Heba Youssef, a holder of PhD in
material science and currently a teaching assistant at College of Dentistry — AASTMT
Alamien.

The dental team will be responsible for the design of the models and will be also
participate in the testing process for each stage and the final testing stage. Dental team has
expertise in the techniques of local anaesthesia, material science and curriculum
development.

The Al team will be responsible for execution of the design models either for model
1 or model 2. The expertise of the Al team are toward Artificial Intelligence, Machine Learning
and game development.

Both teams will produce the final report for the project in addition to joint and single

publication(s) if possible.
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Project Management (Max. three pages)

During the current project, 2 tracks will be conducted simultaneously to achieve the
required outcome. Each track will be performed in 4 main tasks. The 1st task will be the
development of the 3D model including design of the model and its dimensions (by dental
team) and the execution of the designed model by (Al team)

The second task be the integration stage which include integration of the sensors for
Model 1 and the animation for the designed model for model 2. The Al team will be
responsible for the integration while both teams will be responsible for testing the outcome
from this stage and advice for changes (if any is needed).

The third task will be interpolation system development (modell) and integration of
different parts (model 2). Same as stage 2, The Al team will be responsible for the integration
while both teams will be responsible for testing the outcome from this stage and advice for
changes (if any is needed).

The fourth task will be the finalization of the project where final testing of the final
product of each track for efficiency (by dental team), and report writing and publication by
both teams.

The exact timeframe is illustrated below in the GANTT chart. It givies the time
schedule of the tasks and mark their interrelations; add milestones where important goals
will be reached and/or decisions on further approach will have to be made; indicate a critical
path marking those events which directly influence the overall time schedule in case of delays

The communication within the project will be facilitated by the presence of both
teams in the same campus which will ensure ease of communication. Periodic meetings

(Zoom or physical) will be scheduled to follow up on the project progress.

Allowable Project Costs (Max. two pages)

Allowable project costs are grouped into categories.(Table of Eligible Cost)

i. Personnel costs of the research staff and other personnel (as per the efforts
assigned in the timeline), should not exceed 20%, which will be received at the end
of the project after the delivery of all the project outcomes and approving the final
technical report.(research team table)

ii. Mobility costs (only internal travel / subsistence expenses), should not exceed 5%.
iii. Costs related to organizing seminars and workshops within the project

iv. Acquisition of material and small-scale research equipment
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Breakdown of Costs Other Grant(s) (Max. two pages)

The cost breakdown is summarized in the eligible cost table below.

Plans for Disseminating Research Results / Sustainability of the action (Max. three
pages)

The collected research data will be utilized in future studies to advance research in
AASTMT. Include a data/results dissemination plan that details how the results and data
created as an outcome of this project will be disseminated to the public. We will provide
updates on the progress of following the plan in each progress report each three months. In
the case that data cannot be shared from a particular project due to any confidentiality
concerns, proper justification should be provided. Further development of the educational
system (the product of this project) could be performed based on this project results.
Additionally, the data from this project can be used as a base line to develop other
educational systems in different fields.

Key Publications and references (Max. two pages)
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for the European dentist. European Journal of Dental Education. 2005;9(3):98-107.

3. Jenkins DB, Spackman GK. A method for teaching the classical inferior alveolar nerve
block. Clinical Anatomy: The Official Journal of the American Association of Clinical Anatomists and the
British Association of Clinical Anatomists. 1995;8(3):231-4.

4. Brand H, Tan L, Van Der Spek S, Baart J. European dental students’ opinions on their
local anaesthesia education. European Journal of Dental Education. 2011;15(1):47-52.

5. Brand HS, Baart JA, Maas NE, Bachet I. Effect of a training model in local anesthesia
teaching. Journal of dental education. 2010;74(8):876-9.

6. Rosenberg M, Orr DL, Starley ED, Jensen DR. Student-to-student local anesthesia
injections in dental education: moral, ethical, and legal issues. Journal of dental education.
2009;73(1):127-32.

7. DaublA M. The incidence of complications associated with local anesthesia in dentistry.
Anesthesia progress. 1997;44(4):132.

8. Brand H, Bekker W, Baart J. Complications of local anaesthesia. An observational
study. International journal of dental hygiene. 2009;7(4):270-2.
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9. Hossaini M. Teaching local anesthesia in dental schools: opinions about the student-to-
student administration model. Journal of dental education. 2011;75(9):1263-9.

10. Brand H, Kuin D, Baart J. A survey of local anaesthesia education in European dental
schools. European Journal of Dental Education. 2008;12(2):85-8.

11. Lee JS, Graham R, Bassiur JP, Lichtenthal RM. Evaluation of a local anesthesia
simulation model with dental students as novice clinicians. Journal of dental education.
2015;79(12):1411-7.

12. Said Yekta S, Lampert F, Kazemi S, Kazemi R, Brand HS, Baart JA, et al. Evaluation
of new injection and cavity preparation model in local anesthesia teaching. Journal of dental education.
2013;77(1):51-7.

13. Buchanan JA. Use of simulation technology in dental education. Journal of dental
education. 2001;65(11):1225-31.

14. Jeffries PR. Getting in STEP with simulations: Simulations take educator preparation.
Nursing Education Perspectives. 2008;29(2):70-3.

15. Grigg P, Stephens C. Computer-assisted learning in dentistry a view from the UK.
Journal of dentistry. 1998;26(5-6):387-95.

16. Mdller E, Heiner H, Zielinski H. Training model for the method of local anesthesia in the
gnathic region. Stomatologie der DDR. 1982;32(11):784-7.

17. Kang S-H, Won Y-J. Facial blanching after inferior alveolar nerve block anesthesia: an
unusual complication. Journal of dental anesthesia and pain medicine. 2017;17(4):317.

18. Zhu M, Liu F, Chai G, Pan JJ, Jiang T, Lin L, et al. A novel augmented reality system
for displaying inferior alveolar nerve bundles in maxillofacial surgery. Scientific reports. 2017;7(1):1-11.

19. Wang J, Suenaga H, Hoshi K, Yang L, Kobayashi E, Sakuma I, et al. Augmented reality
navigation with automatic marker-free image registration using 3-D image overlay for dental surgery.
IEEE transactions on biomedical engineering. 2014;61(4):1295-304.

20. Llena C, Folguera S, Forner L, Rodriguez-Lozano F. Implementation of augmented
reality in operative dentistry learning. European Journal of Dental Education. 2018;22(1):e122-e30.

21. Mladenovic R, Pereira L, Mladenovic K, Videnovic N, Bukumiric Z, Mladenovic J.
Effectiveness of augmented reality Mobile simulator in teaching local anesthesia of inferior alveolar
nerve block. Journal of dental education. 2019;83(4):423-8.

22. Tomruk CO, Oktay |, Sengift K. A survey of local anesthesia education in Turkish dental
schools. Journal of dental education. 2013;77(3):348-50.

23. Canellas J, Araujo M, Arce J. The use of anatomical models for learning anesthesia
techniques in oral surgery. Indian Journal of Dental Research. 2013;24(3):326.

24. Marei H, Al-Jandan B. Simulation-based local anaesthesia teaching enhances learning
outcomes. European journal of dental education. 2013;17(1):e44-e8.
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25. Mladenovic R, Bukumiric Z, Mladenovic K. Practice of local anesthesia applications in
3D environment during the COVID-19 pandemic. Journal of dental education. 2020.

26. Kary AL, Gomez J, Raffaelli SD, Levine MH. Preclinical local anesthesia education in
dental schools: a systematic review. Journal of dental education. 2018;82(10):1059-64.

Declaration of original submission and Other Grant(s) (Max. one page)

We hereby declare theta this proposal didn’t and will not be will not be submitted in
whole or part for funding; twice within the same cycle, or to other funding programs within
AASTMT, or other funding agencies. This is to avoid any possible double-funding.

As an emerging campus, there has been no previous or ongoing research funds for
the key invistegator over the last 3 years
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Acknowledgement form

By signing below, | acknowledge that | have read, understand and accept to
comply with all the terms of the foregoing application, mentioned in AASTMT
general conditions and guidelines for submitting a research proposal, including,

but not limited to:

e The total number of the application pages should not exceed 30 _pages
excluding a cover page, as well as all sections of the proposal (as mentioned
in AASTMT General Conditions and Guidelines for Submitting Research
Proposal).

e At any time, a contracted AASTMT project team member should only be
participating in a maximum of one project.

e Allowable budget maximum limit should be strictly adhered to in the project
proposal. In all cases, requested budget has to be justified in detail.

e AASTMT guidelines, IPR rules, code of ethics, etc. (www.aast.edu), should be
read carefully and adhered to. These are integral parts of the contract.

e All proposals — in addition to Pl and other data - must be uploaded to the
AASTMT website by the designated deadline. Uploaded Pl data should

conform to the corresponding data in the application form.

Applications will not be considered eligible and will be discarded in the

following cases:
e Proposals submitted by e-mail or sent as hard copies or uploaded to the
AASTMT website after the deadline.
e Proposals not conforming to the designated format.
e Proposals whose uploaded Pl data does not conform to Pl data in the

proposal file.

e Proposals in which the allowable budget maximum limit has been exceeded.

e Proposals in which maximum allowable contracted AASTMT project
participation limit has been exceeded.

e Proposal letter does not include a scanned copy of the signed and stamped
Pl institution endorsement letter in case of team member work outside
AASTMT.

e Proposal does not include a scanned copy of the signed acknowledgment

form. SN Alb—ad ﬁ‘-—:"““—"l
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Table of Eligible Cost

Eligible costs Break downs sulrl;\p/)_\c?r-tnzlll_-.rE.)
Ahmed Rashad Kotb (PI) 48000
Aly Aly Fahmy (Co-Pl) 48000
Ahmed A. AbouEl Farag (member) 30000
Heba Abdel-Wahab Youssef (Project Coordinator) 30000
(A) Staff Cost Osama Hesham El-Sayed (member) 15000
Mahmoud Khaled Mahmoud (member) 15000
Dental technician (TBD) (member) 6000
Consultation fees --
Total 198000
Equipment 460000
(B) Equipment Spare parts --
Total Equipment 460000
(C) Expendable Stationary 10000
Supplies & Miscellaneous Laboratory, Field supplies, Materials 90000
Materials Total expendable Supplies & Materials 100000
Internal Transportation 10000
(D) Travel Accommodation 12000
Total travel 22000
Manufacture of specimens & prototypes 100000
. Acquiring access to specialized reference 10000
Services
sources databases or computer software
(E) Other Direct Computer services -
Costs Report preparation 10000
Publications & patent Costs 70000
Workshops organization or Training 30000
Others (explain) --
Total other direct costs 220000
(G) Total Costs 1000000
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DETAILED PLAN ON PROJECT’S ACTIVITIES (GANTT CHART):

Activity Name

Main 1: development of 3D models (both models)

Sub 1.1: determine the dimensions needed for the
model

Sub 1.2: design of the model and the required
injection sites

Sub 1.3: Application of the designs of the models

Main 2: integration of sensors (model 1) and
animation (model 2)

Sub 2.1: integration of the sensors and animation

Sub 2.2: testing of the sensors and evaluation of
animation

Sub 2.3: adjustments and retesting

Main 3: interpolation system development (modell)
and integration of different parts (model 2)

Sub 3.1: interpolation system development (modell)
and integration of different parts (model 2)

Sub 3.2: testing of the integration and interpolation

Sub 3.3: adjustments and retesting
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Main 4: finalization

Sub 4.1: testing of the system as a whole

Sub 4.2: publication

Sub 4.3: report writing




