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1. &0( HA(1!F '&L*M& 3F!  

 3,93$""-:13$%"4+)2. (Biomedical engineering, BME) >T;/<U 8BF3,)2%$%")1C
/:TC;- 2#F5'$$%")%#3,93$""-9%BK".  4+)2.9%BK".  456:133,)2%-%<"62?$K.Q:J"M 3-$'8/+TC;
+ '78%$%"B"J%#;#!.!3%-"L JQF-M456!3%-/0 J%Q&/$1C23$'O"6OO0;#B,C #-1:13,K  (2Q:JF5'$$%"
3,/!"%6F.456$"6O38$%"(J%83,93$""-9%BK".  8;$&%$81R 2 '#"3->D#$%"+'78%3'B(? ;?<$"G. 
$"6O38$%" ;'5$;",)DC- 456"6OOKM%# Y SDC #)*%QFJ/$,($%"+'78%0;#9%BK".(J%8:133,)2%456
$%"4+)2. BM#@5QFJ$%"K"3&3,8,&V'2456$%""'$E%+2%O%5-1<"6B,)A,N%+(10DR8 &D#8'O=(J3M%
3,93$""-:13$%"4+)2./<U 8-,K,QF-MQ8$%"+'78%3#$%"$%"4+)2.456B%A%"GB?00;#<"6/)9
=)2 

 <'&&?O '8<"6/)9=)2=( J-1$%")*%#%83,& '2  @5,K  456Q:J3 'B(?$%"4+)2 .456;?<$"G.
$%"4+)2.KM%# Y Q8$%""'$E%@L J<M 32/<U 8&*%838-%$4KM2 '#=-MB%-%">@5'$('8@5#%83,&'2;;$BLM
$%"@5,KQ8/:,#+%G,:2.=(J;2M%#/KU-)1C /8TC;#&%$0J;&*%$'(Q8$%"+'78%O?!5%$"456;#!.!3%-"L J
Q8(J%8#%83,& '2456$%"+'78%#%83,& '2QFJB;(!5J;#$'O-%K"H%8KM%#Y)1C/$1C230J;# &D#-1!3%-
&*%/<U 8;2M%#/"M #(M38)1C&6KJ;#3%#4@8$52?)A.4568 2O%2B8'OB8?8)1C/F-%6B-KM;$%"+'78%
 (2(*%/8,8$%"9D$E%&%$$%"<"6/-,8B>%8N%+<'&&?O'80;#3,93$""-:13$%"4+)2.Q8<"6/)9
=)2 +"J;-)'R #$*%F8(B>%8N%+/<J %F-%2Q8;8%!K)1CK J;#$%"QFJ:'(/&8 /+TC;Q:J/<U 8K*%4F8M#
; J%#;,#Q8$%"B"J%#$";O483)%#$%"(*% /8,8$%"3 ,& '2  $%"+ '78%O?!5%$"  456+ '78%
/)! 8 521KM%#YQFJO""5?K%-K*%4F8M#456/<J %F-%2)1C3%#=3 J SDC # !"#$%"$%"&'()*%+,-+./0123
456+'78%/)! 8 5213,93$""-:13$%"4+)2.0;#<"6/)9=)2 <1  +.9.2554 – 2556 81R  =(J
(*%/8,8$%"N%2QKJ3 'K>?<"6B#!./+TC;9D$E%B>%8N%+/OTR;#KJ80;#3,93$""-:13$%"4+)2.)'R #Q8
<"6/)9456KM%#<"6/)9Q8<'&&?O '8  "3->D#"6O?01(!3%-B%-%">$%"3,& '2456+ '78%0;#
<"6/)9=)2Q8<'&&?O '8  4568*%@5$%"9D$E%-%3,/!"%6F.>D#&?(40U#  &?(;M;8   ;$%B  456
;?<B""!0;#B>%8N%+0;#$%"3,& '2456+ '78%/)! 8 521( J%83,93$""-:13$%"4+)2 .Q8
<'&&?O '8 /+TC;Q:J/<U 8483)%#Q8$%"$*%F8($";O456),9)%#$%"3,& '2456+'78%/+TC;8*%=<BLM
$%"3,/!"%6F.F%B>%8N%+)%#/5T;$)1C/<U 8=<=(J0;#<"6/)9=)2Q8:M3#"626/35% 3 <1  (+.9. 

2554-2556)  (2-?M#/8J8$%"@B%8),9)%#$%"+'78%(J%8#%83,&'2456+'78% 456(J%8O?!5%$"
3,&'2QFJB;(!5J;#$'O01(!3%-B%-%">4569'$2N%+)1C-1456)1C2 '#0%(;2LM0;#<"6/)9 

 Q8BM380;#0;O/0K 4560'R8K;8$%"9D$E%3,& '2B%-%">4OM#=(J/<U 8 2 /XB /XB4"$
/<U 8$%"9D$E%B>%8N%+<'&&?O'80;#$%"3,&'2456+'78%/)! 8 5213,93$""-:13$%"4+)2.Q8
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<"6/)9=)2456"6O?B>%8N%+ )%#/5T;$B*%F"'O/<J %F-%20;#$%"+'78%Q8<1 +.9.2556 456
/XB)1CB;#/<U 8$%"3,/!"%6F./:,#$52?)A./+TC;$*%F8(4@8$%"(*%/8,8#%8 456483)%#Q8$%"
+'78%!3%-/:1C23:%P456O?!5%$"QFJB;(!5J;#$'O/<J %F-%2B*%F"'O3,93$""-:13$%"4+)2.
Q8<1 + .9 .2556  (2Q8$%"9D$E%3,& '2!"'R #81R &6/<U 8$%"9D$E%3,& '2K%-0'R8K;8Q8/XB)1C 1 SDC #
/$1C230J;#$'O0;O/0K456B>%8N%+0;#$%"3,&'2456+'78%/)! 8 5213,93$""-:13$%"4+)2.
Q8<"6/)9=)2Q8<'&&?O '8  (28*%/B8; 8 (J%8 $5M%3!T; (J%8/)! 8 521456;#!.!3%-"L JQ8
B%0%3,93$""-:13$%"4+)2. (J%8O?!5%$"3,& '2B%0%3,93$""-:13$%"4+)2.Q8-F%3,)2%5'2
456B>%O '83,& '2KM%#YQ8<"6/)9=)2  ( J%8-%K"H%8)1 C/$1 C230 J;#  ( J%8!3%-/:T C;- 2#0;#
3 ,9 3$" "-:13 $ % "4+)2 .$ 'ON %!BM38K M% #  Y  ( J%8  !" #B" J% #+T R8 H %8@L J< " 6$;O$ % "
N%2Q8<"6/)9)1C/$1C23$'O$%"8*%/0 J% $%"&*%F8M%2456/F"T;$%"@5,K (J%8!3%-B%-%">Q8$%"
)*%3,& '2456+'78%  (2+,&%"G%=(J&%$483 8J-$%"K1+,-+./@24+"M@5#%8 "3->D#$%"9D$E%
!3%-/:T C;- 2#456!3%-B'-+ '8A.Q85 '$EG6/!"T;0M%2$%")*%3,& '20;#$5?M-8'$3,& '2)1 C-1!3%-
B8Q&Q8#%83,& '2)1C!5J%2$'8  (28*%0J;-L5#%83,&'24568'$3,&'2)1C=(J&%$H%80J;-L5 “SCOPUS” 

:M3#<1  !.9.1980-2009 -%<"6-35@5 (23,A1  Text mining (J32 <"4$"- Vantagepoint /+TC;
F%!3%-B'-+ '8A.456!3%-/:TC;- 2#0;#$5?M-8'$3,& '2456@5#%83,& '2('#$5M%3  SDC #+O3M%$5?M-
8'$3,& '2Q8<"6/)9=)28'R8-1$%"9D$E%/$1C23$'O Biomedical engineering )1C/+,C-0DR8;2M%#
KM;/8TC;# 8;$&%$81R Q8$%"9D$E%2 '#!";O!5?->D#!3%-"M3--T;"6F3M%#F8M32#%8)1C/$1C230J;#$'O 

BME Q8<"6/)9=)2 $'OB>%O'8456/!"T;0M%2Q8"6('OB%$5 456$%"/0J%>D#=(J0;#B'#!-Q8
$%"Q:J<"6 2:8.&%$$%"3,&'2456+'78% 

 Q8BM380;# !"#B"J%#0;#;?KB%F$""-(J%8 BME Q8<"6/)9=)2 SDC #B%-%">&*%48$
<"6/N)/!"TC ;#-T; 456;?<$"G.$%"4+)2.)1C8*%/0 J% @5,K 456&*%F8M%2Q8<"6/)9 SDC #/!"TC ;#-T;
4+)2.&6B%-%">&*%48$=(J/<U 8 3 $5?M-!T; /!"TC ;#-T;4+)2.)1CK J;#-1QO;8?P%K /!"TC ;#-T;4+)2.
)1CK J;#4&J#"%2$%"56/;12( 456/!"TC ;#-T;4+)2.)'C3=< BM38FM3# SM;?<)%80;#;?KB%F$""-
3,93$""-:13$%"4+)2.Q8<"6/)9=)24OM#=(J/<U 8B;#5'$EG6 !T;$%"8*%/0 J%B,8!J%B*%/"U&"L<
/+TC;& '(&*%F8M%2  456$%"8*%/0 J%:,R8BM38/+TC;$%"@5,K SDC #Q84KM565'$EG68*%=<BLM$%"$*%F8(
"L<4OO0;#A?"$,&Q8;?KB%F$""-Q8<"6/)9=)2 SDC #4OM#;;$=(J/<U 8B;#$5?M-QFPM !T; $5?M-
8*%/0 J%/+T C;& '(&*%F8M%2Q8<"6/)9  456$5?M-$%"@5,K/+T C;& '(&*%F8M%2Q8<"6/)9   (2)1C@L JSTR ; 

=(J4$MF8M32#%80;#N%!"'H B<B:.  "#+2%O%5 !5,8,$ 4569L82./!"TC ;#-T;4+)2. "3-)'R #@L J)1C
Q:J/!"TC ;#-T;4+)2.  (2$5?M-4+)2.&6/<U 8@L J8*%/!"TC ;#-T;456;?<$"G.$%"4+)2.=<QFJO",$%"4$M
@L J"'OO",$%")%#$%"4+)2. 
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&%$$%"9D$E%(J%8!3%-KJ;#$%"0;#K5%(N%2Q8456N%28;$<"6/)9 +O3M%!3%-KJ;#$%"
B,8! J%;?<$"G.$%"4+)2 .Q8<"6/)9=)2  B%-%">4OM#;;$/<U 8  5 $5? M-  =( J4$M $5? M-  B,8! J%
B,R8/<5T;# (Consumables) -1;'K"%$%"/K,O K<"6-%G 7.9%  (2-1/0U-V1(2%/<U 8B,8!J%F5'$ 

$5?M- ;?<$"G.K"3&3,8,&V'2)%#$%"4+)2.(J32N%+ (Diagnostic imaging) -1;'K"%$%"/K,O K
 (2/V51C2 7.2%  (2-1;?<$"G.)1C/$1C23$'O$%"/;U$S/"2./<U 8B,8!J%)1C K/"U3Q8$5?M-81R  $5?M-;?<$"G.
/$1C23$'O)'8K$""- (Dental products) -1;'K"%$%"/K,O K<"6-%G 8.3% SDC #-1 Instruments and 

supplies !,(/<U 8B'(BM38)1CBL#)1CB?(!T; 84.9% $5?M- ;?<$"G./$1C23$'O$"6(L$ 456;?<$"G._'#Q8 

(Orthopedics and implantable) SDC #/<U 8$5?M-)1C-1; 'K"%$%"/K,O K/"U3)1CB?( !T;<"6-%G 9.8% 

456$5?M-B,8!J%;TC8Y (B,8!J%)1C=-M=(J&'(;2LMQ8 4 $5?M-4"$) 

 &%$$%"!%($%"G.N%+"3-$%"/K,O K0;#$5?M-;?KB%F$""-;?<$"G.$%"4+)2. Q8:M3#
<1  !.9.2008 - 2013 0;#<"6/)9=)2 +O3M%K5%(/!"TC ;#-T;4+)2.-1483 8J-/K,O K 8.1% KM;<1  
8;$&%$81R B%/FK?0;#!3%-KJ;#$%"(J%8B,8!J%/!"TC ;#-T;4+)2.2 '#/8TC;#-%&%$;'K"%$%"/+,C-0DR8
0;#<"6:%$"BL#;%2? (;%2? 65 <1  0DR8=<) )1C-1483 8J-/+,C-BL#0DR8;2M%#KM;/8TC;# SDC #;%&)*%QFJ$%"
O",$%"( J%8B%A%"GB?0=-M/+12#+;  456F%$+,&%"G%&%$!M%Q: J&M%2K%-5'$EG60;# "!)1C
<"6:%$"=)2<"6BO/<U 8;'8('OKJ8 Y &%$0J;-L5B?0N%360;#<"6:%$"=)2 +O3M%;'K"%$%"
/&UO<M 32)1C@L J<M 32/0 J%"'O$%""'$E%/<U 8@L J<M 32Q8  -1B%/FK?&%$ "!Q8;'8('OKJ8 5  "! !T;  "!
!3%-('8 5F,KBL#  "!F'3Q&  "!/O%F3%8  "!F5;(/5T;(B-;#QFPM  "!-6/"U# (K'O <;( 

/K J%8-  <%$-(5L$)  SDC #)'R #  5  "!81R /<U 8/<J %F-%2F5 '$Q8$%"+ '78%K%-$";O2?)A9%BK".
B?0N%+(13 ,> 1: 13 ,K =)2  + .9 . 2550-2559 "3->D#; 'K" %$%"K%2  SDC #+O3 M% Q8<1  + .9 . 2549 

 "!-6/"U# -1;'K"%$%"K%2-%$)1CB?( ";#5#-%(J32 "!/;(B. 456;'8('OB%-!T;  "!F'3Q& SDC #
/<U 8BM38F8DC #)1COM#O;$>D#!3%-KJ;#$%")%#$%"4+)2.456B%A%"GB?0N%2Q8<"6/)9 

 Q8BM38!3%-K J;#$%"0;#K5%(N%28;$<"6/)9/$1 C23$ 'O3,93$""-:13$%"4+)2. 
B%-%">+,&%"G%=(J&%$$%"9D$E%$%"!%($%"G."6OOB%A%"GB?00;# 5$N%2Q8<1  !.9.2020 

/+TC;$%"B"J%#!3%-2'C#2T8 (2Q8<'&&?O'8B?0N%+/<U 8/"TC ;#)1C;2LMQ8"6('OB%$5 F5%2<"6/)9)'C3
 5$+2%2%-+'78%/<51C284<5#/)! 8 521(J%8$%"4+)2.456B%A%"GB?0QFJ-1!?GN%+(12,C#0DR8
4562'C#2T8-%$0DR8 SDC #"6OOO",$%"B%A%"GB?04OO2'C#2T8/<U 8=<Q8"L<4OO0;#!3%-/:TC;- 2#
$'8"6F3M%#<"6/)9KM%# Y )'C3 5$ /+TC;45$/<51C28 >M%2);(!3%-"L J( J%8$%"4+)2. "6OO456
3,A1$%""'$E%)1 C(12, C#0DR8QFJ4$M<"6/)9KM%#  Y   (2Q8;8%!K; '8Q$5 J "6OO$%"4+)2 .456
B%A%"GB?0&6B%-%">+ '78%;2M%#2 ' C#2T8=( J& *% /<U 8K J;#;%9 '2!3%-"M3--T;$ '80;#@L J-1BM38
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/$1C230 J;#)?$_M %2  !T;  "#+2%O%5 4+)2. 456F8M32#%8)1CQFJO",$%"/+TC;B8'OB8?8$%"B"J%#
-%K"H%8456$%"2;-"'O/)! 8 521 4@8$%"+'78%(J%8KM%#YQ8;8%!K&6;J%#;,#@L JO",  N!
/<U 8F5'$ "3->D#@L J-1BM38/$1C230J;#)?$_M %2&6"3-K'3$'8/+TC;B"J%# !"#B"J%#+TR8H%8 -%K"H%8
Q8$%"BTC;B%" 456<"6/-,8/)! 8 521Q84#M0;#@5,K@5 456;%2?$%"Q:J#%8 8;$&%$81R $%"
O",F%"&'($%")%#(J%8B%A%"GB?0&6QFJ!3%-B*%!'PKM;$"6O38$%"4560'R8K;8/"TC ;#$%"&M%2
!M%"'$E%+2%O%5 $%""%2#%8@5 456!3%-<5;(N'2Q8$%""'$E% /+TC;B"J%#!3%-8M%/:TC;>T; 

"3->D#"'HO%5-1$%"3%#4@8$%"QFJO",$%"(J%8B%A%"GB?0"6F3M%#<"6/)9 

 Q8$%"9D$E%B>%8N%+<'&&?O '80;#;?KB%F$""- #%83,& '2456$%"+'78%/)! 8 521
3,93$""-:13$%"4+)2.Q8KM%#<"6/)98'R8 =(J)*%$%""3O"3-0J;-L54564OM#<"6/N)0;#$5?M-
@L J-1O)O%)F5'$ 456),9)%#$%"3,&'2456+'78%0;#;?KB%F$""-3,93$""-:13$%"4+)2.0;#
<"6/)9KM%#Y  (2/5T;$+,&%"G%<"6/)9K'3;2M%#&%$ 3 $5?M-('#81R  1) $5?M-<"6/)9@L J8*%Q8$%"
$*%F8(-%K"H%8456),9)%#Q8#%83,& '2456+ '78%/)! 8 521 =(J4$M 2? "<  BF"'H;/-",$% 

456P1C<?M 8 2) $5?M-<"6/)9)1C-1O)O%)B*%!'PQ8$%"+'78%#%83,&'2456/)! 8 5213,93$""-:13
$%"4+)2. =(J4$M &18 /$%F51 456B,#! <".  456 3) $5?M-<"6/)9)1C-1"6('O$%"+'78%#%83,& '2
456/)! 8 521Q$5J/!12#$'O<"6/)9=)2=(J4$M -%/5/S12 

 &%$0J;-L50;#<"6/)9KM%# Y +O3M%Q8(J%8$%"O",F%"&'($%";?KB%F$""-3,93$""-
:13$%"4+)2.0;#4KM56<"6/)98'R8 )?$<"6/)9)1C) *%$%"9D$E%-1483)%#$%"O",F%"&'($%"Q8
"L<4OOKM%#$'8 Q8$5?M-<"6/)9@L J8*%(J%8$%"+'78%/)! 8 521$%"4+)2. =(J4$MBF"'H;/-",$% 

2? "< 456P1C<?M 8-1$%"&'()*%0 J;O'#! 'O/+TC;!3O!?-$%"@5,K456&*%F8M%2;?<$"G.$%"4+)2.Q8
483)%#)1C!M;80J%#:'(/&8 456/8J8$%")*%#%83,&'2)1C/$1C23$'O Translational research SDC #/<U 8
#%83,&'2)1C/8J8$%"8*%@5#%83,&'2&%$0'R8)(5;#-%+'78%KM;2;(/<U 8B,8!J%/:,#+%G,:2. Q80G6
)1C$5?M-<"6/)9;TC8 Y -1$%"&'()*%0J;O'#!'O;2LMO J%#/+TC;&'("6/O12O$%"0%2B,8!J%N%2Q8<"6/)9 

 (20J;O'#!'OKM%# Y &6/<U 8$%"(*%/8,8$%"K%-4OO0;#<"6/)9BF"'H;/-",$%4562? "< 

 Q8BM380;#$%"+'78%)%#(J%8$%"9D$E%B%0%3,93$""-:13$%"4+)2. +O3M%<"6/)9
BF"'H;/-",$% 2? "< 456&18 =(JQFJ!3%-B*%!'P$'ON%!$%"9D$E%!M;80J%#-%$ ('#/FU8=(J&%$
$%")1C-1-F%3,)2%5'2)1C/<, (B;8Q8B%0%3,93$""-:13$%"4+)2.;2LM/<U 8&*%838-%$ "3->D#-1$%"
)*%3,& '2456&'(<"6:?-3,:%$%"/+TC;B"J%#/!"T;0M%28'$3,& '2/<U 8&*%838-%$    Q80G6)1C<"6/)9
;TC8 Y /",C --1$%"+'78%)%#(J%8$%"9D$E%;2M%#KM;/8TC;#/:M8$'8 456Q8BM380;#F8M32#%8KM%# 

Y )1C/$1C230J;#$'O$%"+'78%/)! 8 521)%#$%"4+)2.8'R 8 )?$<"6/)9&6-1;#!.$%";%F%"456
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2% (FDA) 0;#K8/;#/+TC;!3O!?-$%"@5,K456&*%F8M%2;?<$"G.$%"4+)2. 456;;$$^"6/O12O
KM%# Y  (2Q84KM56<"6/)9&6-1F8M32#%8;TC8 Y )1CB8'OB8?8/+,C-/K,-4K$KM%#$'8;;$=< /:M8
Q82? "<-1$%""3-$5?M-0;#O",E')/;$:8)1C/"1 2$3M% EUCOMED (European Confederation of 

Medical Suppliers Associations) 456F8M32#%8KM%# Y 0;#<"6/)9Q8$5?M-2? "</+TC;B"J%#
H%80J;-L5456/!"T;0M%2#%83,&'2)1C/0 J-40U#SDC #"L J& '$$'8Q88%- CORDIS (Community Research 

and Development Information Service) BM38<"6/)9P1C<?M 8456B,#! <".&6-1F8M32#%83,&'2
0;#"'H  (A*STAR))1C:M32B8'OB8?8$%"+ '78%/)! 8 521$%"4+)2.  (2<"6/)9=)2/;#-1
F8M32#%8)1C(L45/$1 C23$ 'OB?0N%+0;#<"6:%$"  =( J4$MB*%8'$#%8;%F%"4562%  $"6)"3#
B%A%"GB?0 B*%8'$#%8F5'$<"6$'8B?0N%+4FM#:%K, B*%8'$#%8<"6$'8B'#!- $"-O'P:1$5%# 

456B*%8'$+'78%3,)2%9%BK".456/)! 8 5214FM#:%K, SDC #-1O)O%)F8J%)1CB8'OB8?8#%83,& '2
SDC #!5J%2!5D#$'OF8M32#%83,&'2 A*STAR Q8<"6/)9B,#! <".  

 &%$$%"B"?<@5$%" /$ UO0 J;-L5N%!B8%-456$%"<"6:?-"6(-B-;#0;#$5? M-
@L J/$1C230J;#(J%8 BME Q8<"6/)9=)2/$1C23$'O;?<B""!456!3%-)J%)%20;#$%"(*%/8,8#%8)1C
/$1C23$'O3,93$""-:13$%"4+)2. +O3M% 3 ;'8('O4"$!T; $%"8*%#%83,&'2+'78%BLM$%"+%G,:2. SDC #
/<U 8<"6/(U8)1C-1$%"$5M%3>D#$'8-%$)1CB?(  (2)'R #$5?M-8'$3,&'2 $5?M-;?KB%F$""- 456$5?M-@L JQ:J
456F8M32#%8$*%F8(8 2O%2BM38QFPM-1!3%-/FU8Q8/"TC ;#81R  <"6/(U8;'8('O 2 /<U 8/"TC ;#0;#
!3%-"M3--T;"6F3M%#4+)2.4563,93$"  (2$5?M-8'$3,& '2456$5?M-8'$9D$E%QFJ!3%-B*%!'PQ8
/"TC ;#81R /8TC;#&%$/$1C230 J;#$'O$%")*%#%8(J%8$%"3,& '2)1C&6KJ;#;%9'2!3%-"M3--T;"6F3M%#B;#
_M %2 456<"6/(U8;'8('O 3 /<U 8/"TC ;#0;#K*%4F8M##%8";#"'O SDC #@L J)1CQFJ!3%-/FU8Q8/"TC ;#81R /<U 8
$5?M-8'$9D$E%)'R #F-( 

 BM380J;/B8;486Q8$%"+'78%3,93$""-:13$%"4+)2.Q8N%+"3-+O3M% 0J;/B8;486 

3 <"6/(U8)1 C-1$%"$5M%3>D#-%$)1 CB?(!T;  <"6/(U8)1 C 1 /<U 8/"T C ;#0;#$%"B"J%#!3%-"M3--T;
"6F3M%#4+)2 .4563,93$"   (2@M%8:M;#)%#)'R #)1 C/<U 8)%#$%"456=-M/<U 8)%#$%"   (2/<U 8
!3%-/FU8&%$$5? M-8'$3,& '24568'$9D$E%SDC # /<U 8BM38)1C) *%#%8( J%8$%"3,& '2  8;$&%$81R $5? M-
;?KB%F$""-/;#$UQFJ!3%-B*%! 'PQ8/"TC ;#0;#$%""M 3--T; 4KM/8J8=<)1C!3%-"M3--T;"6F3M%#
F8M32#%83,& '2F"T;@L J3,& '2$ 'ON%!/;$:8  <"6/(U8)1 C 2 !T;  !3"-1$%"$*%F8(K*%4F8M##%8)1C
:'(/&8 SDC #/<U 8BM38B*%!'PQ8$%"B"J%#K5%(";#"'O8'$9D$E%/-TC;B*%/"U&$%"9D$E% <"6/(U8)1C 3 

!T;  !3"-1$%"B8'OB8?8&%$N%!"'H  Q8BM3881R $5? M-)1 CQFJ!3%-B*%! 'P/<U 8$5? M-8'$3,& '2  $5? M-
;?KB%F$""-456$5?M-@L JQ:J 
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 &%$$%"3,/!"%6F.;?KB%F$""-(J32 Five forces model +O3M%;?KB%F$""-3,93$""-
:13$%"4+)2.N%2Q8<"6/)9=)2 -1!3%-8M%B8Q&Q8"6('O<%8$5%#  (2Q8/!"TC ;#-T;4+)2.)1C
Q:J/)! 8 521"6('OK*C% -1!3%-8M%B8Q&K*C%/8TC;#&%$-1$%"40M#0'8)1CBL# @L JSTR ;-1!3%-=3KM;"%!% 

456!LM40M#B%-%">/0 J%-%Q8;?KB%F$""-=(J#M%2  4KM-1!3%-8M%B8Q&Q84#M0;#<",-%G!3%-
KJ;#$%")1C-1BL# @L J@5,K456@L JBM#-;O3 'K>?(,O-1; *%8%&$%"KM;";#K*C% 456=-M-10 J;&*%$'()%#(J%8
-%K"H%8/!"TC ;#-T;4+)2.-%$8'$ Q80G6)1C/!"TC ;#-T;4+)2.)1CQ:J/)! 8 521"6('OBL# -1!3%-
8M%B8Q&<%8$5%#!M;80 J%#BL#  /8T C;#&%$-1!3%-K J;#$%"Q8K5%(BL#  4- J4KM& *%838!3%-
KJ;#$%"&6=-M-%$8'$ 4KM"%!%B,8!J%!M;80J%#BL# $%"40M#0'8N%2Q8$5?M-K*C% !LM40M#"%2QF-M/0 J%
-%=(J2%$ 456@L J@5,K456@L JBM#-;O3'K>?(,O-1; *%8%&KM;";#BL#-%$ 4KM)'R #81R 2 '#-10J;&*%$'()%#(J%8
-%K"H%8BL# KJ8)?8BL#Q8$%"3,&'2+'78%  

 B*%F"'O$%"3,/!"%6F. SWOT SDC #/<U 8$%"3,/!"%6F.>D#&?(40U# &?(;M;8  ;$%B 456
;?<B""!  8'R8  Q8BM380;#&?(40U#0;#;?KB%F$""-3,93$""-:13$%"4+)2 .Q8<"6/)9=)2 

=(J4$M$%"-18'$3,& '24564+)2 .)1C-1!3%-B%-%">SDC #/<U 8)1C2;-"'OQ8"6('ONL-,N%!  -13 'K>?(,O
A""-:%K,B*%F"'O3 'B(?B,R8/<5T;# /:M8 2%#+%"% &*%838-%$ -1;#!.!3%-"L J0;#4+)2.4@8=)2
"3->D#(J%8B-?8=+"=)2SDC #/<U 8)1C2;-"'O A?"$,&$%"QFJO",$%"(J%8$%"4+)2.456B%A%"GB?0
0;#<"6/)9=)2/<U 8)1C2;-"'OQ8"6('OB%$5 456!M%Q:J&M%2Q8$%"O",$%")%#$%"4+)2./-TC;
/)12O$'OKM%#<"6/)92'#;2LMQ8"6('O)1CB%-%">40M#0'8$'O<"6/)9;TC8 Y =(J 

 BM38&?(;M;80;#;?KB%F$""-3,93$""-:13$%"4+)2.Q8<"6/)9=)2=(J4$M $%"0%(
$%"B8'OB8?84560%(;#!.!3%-"L JQ8$%"KM;2;(#%83,&'2&%$0'R8K;8$%"8*%@5,KN'GW.KJ84OO 

(Prototype) =<+'78%BLM$%"@5,KQ8/:,#A?"$,& (Mass Production) 8;$&%$81R 2 '#0%($%"
/:TC;- 2#"6F3M%#F8M32#%8KM%# Y Q80'R8K;8$%"3,&'2 ;?KB%F$""-$%"4+)2.456B%A%"GB?0
=)22 '#0%(!3%-/0 J%Q&>D#!3%-B*%! 'P0;#B%0%3,93$""-:13$%"4+)2 . 0%(O?!5%$"456
F8M32#%8)1C&6B8'OB8?8Q80'R8K;8$%"K"3&B;O-%K"H%8 0%($%"$"6&%20;#/!"TC ;#-T;
4+)2.;2M%#)'C3>D# 0%($%"B8'OB8?8&%$N%!"'HKM;@L J@5,KN%2Q8<"6/)94560%($%"$*%F8(
8 2O%2 R&D )1C:'(/&8 $"6O38$%"&()6/O128456$%"0;;8?P%K/$1C23$'O/!"TC ;#-T;4+)2. 
-1!3%-S'OSJ;8 0%(;#!.!3%-"L JQ8(J%8$%"@5,K (2Q:J/)! 8 521"6('OBL# 4562 '#-10 J;&*%$'(
Q8/"TC ;#0;#$%"Q:J)"'+2%$""M3-$'8/+TC;";#"'O#%83,&'2 2$K'3;2M%#/:M8 $%"Q:J software F"T;
/!"TC ;#-T;)(5;#)1C-1"%!%BL# 456;?KB%F$""-$%"4+)2.=)2456@L JQ:JO",$%")%#$%"4+)2.
 (2)'C3=<2'#=-MQFJ$%"2;-"'O/!"TC ;#-T;4+)2.)1C@5,KQ8<"6/)9 
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  ;$%BQ8;8%!K0;#;?KB%F$""-3,93$""-:13$%"4+)2 .Q8<"6/)9=)2=( J4$M 
8 2O%20;#N%!"'HQ8$%"-?M#BLM$%"/<U 8 Medical Hub of Asia "3->D#8 2O%20;#N%!"'H
)%#(J%8B%A%"GB?0)1C/0 J%>D#<"6:%:8-%$0DR8 /:M8 B<B:. &*%838@L J<M 32456@L JBL#;%2?)1C /+,C-
-%$0DR8Q84KM56<1  $%"/<, ( /B"1)%#$%"! J%)*%QFJ<"6/)9=)2B%-%">BM#;;$=( J#M%20DR8 

483 8J-$%"2;-"'OB*%F"'O$%"-1BM38"M3-0;#@L J<M 32)1C/<U 8@L J+,$%"Q8B'#!- 4569'$2N%+0;#
<"6/)9=)2Q8$%"/<U 89L82.$5%#)%#A?"$,&Q8"6('O;%/S128 

 ;?<B""!0;#;?KB%F$""-3,93$""-:13$%"4+)2.Q8<"6/)9=)2=(J4$M $%"/<, (/B"1
)%#$%"!J%)*%QFJO",E ')KM%#:%K,B%-%">/0J%-%40M#0 '8=(J#M%20DR8 )*%QFJ$%"40M#0'8"?84"#-%$
0DR8 &*%838@L J<"6$;O$%" (2/V+%6O",E '))1C8*%/0 J%-1-%$0DR8 )*%QFJ/$,($%"40M#0 '8(J%8"%!%
BL#0DR8 0%($%"<J ;#$'8Q8$%"Q:J$52?)A.)?M-K5%(K'("%!%0;#@L J@5,KKM%#<"6/)9"%2QFPM $%"
Q:J Non-tariff barrier Q8$%"$1($'8$%"! J%/:M8$%"$*%F8(-%K"H%8B,8! J%  "3->D#
FJ;#<],O 'K,$%"KM%#  Y  (J32B*%F"'O$%")*%K5%(Q8KM%#<"6/)9  456!3%-$J%3F8J%)%#(J%8
/)! 8 5210;#@5,KN'GW.)%#$%"4+)2.)1C /<51C284<5#;2M%#"3(/"U3 

 8;$&%$81R - 1$%"3 ,/!"%6F.N%+V%2;8%!K (2@ M%8$"6O38$%"& '(<"6:?- /:,#
<],O 'K,$%"$'O@L J)1C /$1C230 J;# B*%F"'O$%"3,/!"%6F.N%+V%2;8%!K=(JQ:J$%"3,/!"%6F.$"G1)1C(1
)1CB?( (Best case scenario)  (2$*%F8(0;O/0K;;$/<U 8 3 $5?M- !T; $5?M-)1C/8J8!3%-/<U 8/5,9
(J%8/3:9%BK". /0K"J;8 (Excellence in tropical diseases) 456-1!3%-/$1C230J;#$'O:133,)2% 

(Bio-related area) $5?M-)1C 2 !T;  $5?M-/)! 8 521"6('OK*C%-<%8$5%#  (Low-medium 

technology) 456$5?M-)1C 3 !T; $5?M-/)! 8 521"6('O$5%#-BL# (Medium-high technology)  

 @5$%"3,/!"%6F.N%+;8%!K)'R #B%-+O3M% -1$%"-?M#/8J8F"T;QFJ!3%-B*%!'P4K$KM%#$'8 

/:M8 N%+;8%!K)1CF8DC # -?M#/8J8+'78%/!"TC ;#-T;;?<$"G.)%#$%"4+)2.)1C /<U 8&?(40U#Q8<"6/)9
=)2/+TC;QFJB%-%">K;OB8;#K5%(/V+%6$5?M- (Niche market) Q8"6('O8%8%:%K,  (2$%"
B"J%#!3%-/:TC;- 2#"6F3M%#@L J<"6$;O$%")1C/0 J%Q&$%"/<51C284<5#456!3%-KJ;#$%"0;#
K5%(Q8"6('O Global $'O8'$3,& '2Q8<"6/)9 456)*%$%"3,/!"%6F. ;$%B0;#$%"+ '78%
@5,KN'GW.QF-M/V+%6)%#456$%"/0J%=<-1BM38"M3-Q8"6('O8%8%:%K, N%+)1CB;# /8J8+'78%
/!"TC ;#-T;;?<$"G.)%#$%"4+)2.)1C=-M-1!3%-S'OSJ;8-%$8'$456=-M=(JQ:J/)! 8 521:'R8BL#/+TC;
K;OB8;#K5%(Q8<"6/)9  (2B"J%#$5=$/+TC;B8'OB8?8$%"+'78%0;#;?<$"G.  (2/",C -&%$
$%""6O?!3%-KJ;#$%"0;#;?<$"G.456/!"TC ;#-T;+TR8H%8)%#$%"4+)2.Q8<"6/)9 "3->D#!3"
-1F8M32#%8)1CQFJ! *%4868*%/$1C23$'O5 '$EG6$%")*%#%80;#;?<$"G. K5;(&8-%K"H%8)1CQ:J
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!3O!?- "3->D#0'R8K;8$%"(*%/8,8$%")1C/<U 8"L<A""- SDC #@L J)1CB8Q&B%-%">8*%=<<],O'K,K%-=(J 
456N%+)1CB%- /8J8$%"+'78%('(4<5#/!"TC ;#-T;;?<$"G./B",-)1CQ:J"M 3-$'O;?<$"G./!"TC ;#-T;)1C
Q:J/)! 8 521:'R8BL# /+TC;QFJ/F-%6B-$'O$%"Q:J#%8Q8<"6/)94565(N%"6!M%Q:J&M%2Q8BM38
$%"8*%/0J%0;#<"6/)9=)2 

 <"6/(U8B*%!'P)1C-1@5KM;!3%-B*%/"U& (Key Success Factors; KSFS) 0;#4KM56N%+
;8%!K =(J4$M B*%F"'ON%+;8%!K)1CF8DC # 4B(#>D#$%"-1@L J)1C-1O)O%)/<U 8 Connector /+TC;)*%
F8J%)1C/:TC;- 2#"6F3M%# ;$%B)%#$%"K5%(QF-M$'O ;$%BQ8$%"+'78%#%83,& '2Q8;8%!K 

B*%F"'ON%+;8%!K)1CB;# 4B(#>D#$%"-1@L J)1C-1O)O%)/<U 8 Coordinator )*%F8J%)1C<"6B%8 

B8'OB8?8  456QFJ! *%4868*%4$M@L J)1 CB8Q&Q8$%"+ '78%;?<$"G.)%#$%"4+)2 .)1 C-1!3%-=-M
S'OSJ;80;#/)! 8 521 BM38N%+;8%!K)1CB%-4B(#>D#!3%-&*%/<U 8)1C&6KJ;#-1@L J)1C-1O)O%)
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