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Few words from the head of the lab

Anne BLAYO, 
Head of the LGP2 lab

We are delighted to present the 2024 
edition of the LGP2 Yearbook. As in 
previous years, the Yearbook is made up 

of mini-posters created by the laboratory’s doctoral 
and post-doctoral students, which summarize the 
topic of their thesis or post-doctoral research, as 
well as the progress of their work. 

The Yearbook is therefore not an annual activity 
report in the traditional sense, but rather a 
snapshot of the subjects currently being studied 
within the laboratory.

The 2024 Yearbook is based on summaries of 
more than 30 current research projects, organized 
in chronological order.  It illustrates the fact that 
LGP2’s areas of specialization are now strongly 
rooted in the field of biobased materials, the 
valorization of lignocellulosic materials and 
functional printing, with increasing importance 
placed on sustainable development, recycling and 
eco-design.  

The Yearbook also offers an overview of the 
breadth of collaboration between LGP2 and its 
partner laboratories and companies.

I would like to thank all the young researchers 
who agreed to contribute to the Yearbook and 
who endeavored to make their work accessible in 
a concise format. Special thanks must also go to 
Aurore Denneulin, Deputy Director of LGP2 and 
head of the Funprint team, who encourages our 
researchers to contribute each year and collects 
their mini-posters, and to Antoine Julien, LGP2’s 
Communications Manager.

I hope you enjoy reading this new edition and 
exploring LGP2’s latest research topics.
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LGP2 has built up a reputation in France and 
abroad for its research in the  valorization of plant 
biomass, the development of biobased materials 
(paper, cardboard, composites), recycling processes, 
nanocelluloses, printing processes for surface 
functionalization and printed electronics. 

In line with the principles of eco-design and the 
challenges of sustainable development, these 
research projects help to reduce the impact of 
human activities on the environment.

European projects, ANR, Idex and numerous direct 
industrial partnerships.

Member of the LabEx Tec21, Institut Carnot 
PolyNat and Bioeconomy for Change networks.

Strong synergies with the Grenoble INP - Pagora,  
Graduate School of Engineering.

Quality, Safety and Environment certified (ISO 
9001, ISO 14 001, BS-OHSAS 18 001).

At the very heart of 
sustainable development

High-quality collaborative 
research

2 / 3 patents  
each year

60 publications 
each year

60 researchers  
and Ph.D students

2 researchers are members of the 
Institut Universitaire de France

10 Ph.D theses 
each year

lgp2.contact@grenoble-inp.fr
lgp2.grenoble-inp.fr
+33 (0)4 76 82 69 00

461 rue de la Papeterie
38 402 Saint Martin d’Hères, France

https://lgp2.grenoble-inp.fr 


Organization : 3 research groups

BioChip
Biorefinery: chemistry and  
eco-processes
Dr N. Marlin (HDR)

•	 Plant biomass fractionation processes
•	 Valorization of plant biomass fractions

MatBio
Multi-scale bio-based materials
Pr J. Bras

•	 Building blocks extracted from plant biomass
•	 Suspensions & blends: material process engineering
•	 Composites and fiber-based materials for packaging, 

healthcare and transport

FunPrint
Surface functionalization by  
printing processes
Dr A. Denneulin (HDR)

•	 Formulation and characterization of complex fluids
•	 Design and characterization of structured functional 

systems and components
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D2$<5262=A "89%45/@71?$A 45"$"4?/$7E"?728

D U"#!&$+(,$<#+(61"5-7#8
D U&0#"*0"/-*$2"/7&0+1M$
G@U9

D WXPM$JUX

D !FHX
D @1-5-(7+1 +(+18*&*
D W=GM$JUX
D I"(7+07$+(<1-

!/.78
%#0.01,#

9
8
,/:31;.01,#

4
3%8

1+.-&8
,$1<1+.01,#

B"<766"$7?A <"?5
D I-1161"*-$0"5/"*&7-$N&7;$+$0"5/+#+%1-$N+7-#$6/7+)-$
7;+($(&7#"0-1161"*-

D H(0#-+*-$"A$7;-$+00-**&%1-$/"#"*&78$N&7;$-7;+("1$*"1?-(7$
-E0;+(<-

DFB%/84"<1#6"?728
D P-0#-+*-$"A$7;-$/-#5-+%&1&78$N&7;$7;-$&(0#-+*-$"A$7;-$
U!I$%+*&*$N-&<;7

D H(0#-+*-$"A$7;-$N+7-#$0"(7+07$+(<1-$N&7;$7;-$&(0#-+*-$"A$
7;-$+5"6(7$"A$VYP

C$78?78=%<$24/11/1
!"#$%&"'()(*"
D U>4&)F4'%F<)D&)DG%&774( Y
- $)(F'D('<%F<)D&)DG
- OF<56%='F7()&)7D
- J'&&)DG
D S$%(>C(&<5&'(
D Z5<)7>( ("5F' 7I%='()GD

B/66#621/%GH<"$?746/ "I#/2#1 78J1K
/"#"6*$0-1161"*-$%+*-,$5+7-#&+1*$N&7;$;&<;$0+/&11+#8$
*607&"($0+($%-$-1+%"#+7-,$6*&(<$0-1161"*-'(+("A&%-#*$
2IJ!9M$'Z/+#7&01-* +(,$G&[Q$+*$&(-#7$A&11-#$"%7+&(,-, %8$
5"61,&(<

DFB%1<$"A%/84"<1#6"?728
@(0+/*61+7&"($"A$7;-$/+7; %8$*/#+8$"A$U!I$7"$5+(+<-$7;-$
+&#$/-#5-+%&1&78O$U",&A&0+7&"($"A$7;-$;8,#"/;&1&0&78 7"$
;8,#"/;"%&0&78 "A$7;-$0-1161"*-$%8$+,,&7&"($"A$VYP$
-561*&"(

!783.&D=EF((!@
!"#$#%&"'()( *+,++-+,+./
01!+%*$#%3'D';'D&)8%2#%$'DD'>4)D/
!@@W[%*J-@#%3<\(/

<307#239#+.&+1&3&1,""G-3-%7 -+#.9&+1&237%&-"391+7;&
06&344#9#:%&;3.,1329,7#./

8%&+"3&2,"5)*6#5)*,.$".,2,7)*()*,&'5".2,0)19*,0&%)(5)$&$,(3)$&3)$3"09*9)*()7&+3,0&2,"5)&**,2,:(

!"#$%&$'(')*+%,$-.%/ 0%$1"2/
)4?#"6 8#46/74 "479 "@<67374"?728%?/1?1%L.))M1N%K
! =-#A"#5-, &($0-(7#+1&*-, 1+%"#+7"#&-*
! X-K6&#-* -K6&/5-(7 +(,$7#+&(-, /-#*"((-1
! \"771-(-0) A"#$+$#+/&, ,&*-+*- ,&+<("*7&0

C278?%23%4"$/%?/1?78= LC+BN%K
! &'()*'+,-.,-,/'./,0'1(213'+,*'-1,21,-/,/4',0-/)'*/5.,
06-7',2(,1'.)+'*7'

! 8-0)+,1'.96/.,1':9)1)*;,3)*)3-6,9.'1,)*/'1<'*/)2*
! =12+97/)2*,2(,06-./)7,>-./'

B"$/F"> <$2O/4?%K
The objective is to develop a printed microfluidic 
paper-based device (!PAD) integrating all unit 
operations necessary for nucleic acid 
amplification tests and of the associated 
fabrication process.
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B"<766"$7?A <"?5
D I-1161"*-$0"5/"*&7-$N&7;$+$0"5/+#+%1-$N+7-#$6/7+)-$
7;+($(&7#"0-1161"*-

D H(0#-+*-$"A$7;-$+00-**&%1-$/"#"*&78$N&7;$-7;+("1$*"1?-(7$
-E0;+(<-

DFB%/84"<1#6"?728
D P-0#-+*-$"A$7;-$/-#5-+%&1&78$N&7;$7;-$&(0#-+*-$"A$7;-$
U!I$%+*&*$N-&<;7

D H(0#-+*-$"A$7;-$N+7-#$0"(7+07$+(<1-$N&7;$7;-$&(0#-+*-$"A$
7;-$+5"6(7$"A$VYP

C$78?78=%<$24/11/1
!"#$%&"'()(*"
D U>4&)F4'%F<)D&)DG%&774( Y
- $)(F'D('<%F<)D&)DG
- OF<56%='F7()&)7D
- J'&&)DG
D S$%(>C(&<5&'(
D Z5<)7>( ("5F' 7I%='()GD

B/66#621/%GH<"$?746/ "I#/2#1 78J1K
/"#"6*$0-1161"*-$%+*-,$5+7-#&+1*$N&7;$;&<;$0+/&11+#8$
*607&"($0+($%-$-1+%"#+7-,$6*&(<$0-1161"*-'(+("A&%-#*$
2IJ!9M$'Z/+#7&01-* +(,$G&[Q$+*$&(-#7$A&11-#$"%7+&(,-, %8$
5"61,&(<

DFB%1<$"A%/84"<1#6"?728
@(0+/*61+7&"($"A$7;-$/+7; %8$*/#+8$"A$U!I$7"$5+(+<-$7;-$
+&#$/-#5-+%&1&78O$U",&A&0+7&"($"A$7;-$;8,#"/;&1&0&78 7"$
;8,#"/;"%&0&78 "A$7;-$0-1161"*-$%8$+,,&7&"($"A$VYP$
-561*&"(

!783.&D=EF((!@
!"#$#%&"'()( *+,++-+,+./
01!+%*$#%3'D';'D&)8%2#%$'DD'>4)D/
!@@W[%*J-@#%3<\(/

<307#239#+.&+1&3&1,""G-3-%7 -+#.9&+1&237%&-"391+7;&
06&344#9#:%&;3.,1329,7#./

8%&+"3&2,"5)*6#5)*,.$".,2,7)*()*,&'5".2,0)19*,0&%)(5)$&$,(3)$&3)$3"09*9)*()7&+3,0&2,"5)&**,2,:(

!"#$%&$'(')*+%,$-.%/ 0%$1"2/
)4?#"6 8#46/74 "479 "@<67374"?728%?/1?1%L.))M1N%K
! =-#A"#5-, &($0-(7#+1&*-, 1+%"#+7"#&-*
! X-K6&#-* -K6&/5-(7 +(,$7#+&(-, /-#*"((-1
! \"771-(-0) A"#$+$#+/&, ,&*-+*- ,&+<("*7&0

C278?%23%4"$/%?/1?78= LC+BN%K
! &'()*'+,-.,-,/'./,0'1(213'+,*'-1,21,-/,/4',0-/)'*/5.,
06-7',2(,1'.)+'*7'

! 8-0)+,1'.96/.,1':9)1)*;,3)*)3-6,9.'1,)*/'1<'*/)2*
! =12+97/)2*,2(,06-./)7,>-./'

B"$/F"> <$2O/4?%K
The objective is to develop a printed microfluidic 
paper-based device (!PAD) integrating all unit 
operations necessary for nucleic acid 
amplification tests and of the associated 
fabrication process.
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32"*.&,$ F#"+&6G.,.&" ."*H&+%

[(18$PQRS%T "A$7;-$-'N+*7-$&*$,"065-(7-,$7"$%-
0"11-07-,$+(,$A"#5+118$#-0801-,$N"#1,N&,-O$

!!!!!!!!"#$!%&'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!%()*+!%&'

D I;+11-(<-*L
39$X-0"?-#$7;-$A&%-#$A#+07&"($N&7;$5&(&565$
0"(7+5&(+(7*O
Q9$H($+$*-0"(,$A#+07&"($#-0"?-#$A6(07&"(+1$5+7-#&+1*O

ID(!26.#$:(*.%#0#4,%#*$(

<=% #9+")"'*+"#& "&>#0>%5 )#&"+#4"&? +=% 94#9%4+"%5 #.
=*&@5=%%+5 *5 +=%( >*4( A"+= 5%>%4*0 9*4*)%+%45B

JD(8#6;&"(?&+*;&"5(
I-(7#&A6<+1$01-+(&(<$-5-#<-*$+*$+$;&<;18$/#"5&*&(<$6(&7$
"/-#+7&"($A"#$7;-$*-/+#+7&"($"A$*&1?-#$A#"5$A&%-#*O

"]4$^$"A$7;-$*&1?-#$0+($%-$#-0"?-#-,$A#"5$7;-$/61/O

ID(!,.&"(."#$%&' &6&+%"*$#+1

JD(F*$;&$%#*$,6(.,.&"("&+5+6#$:(6#$&(

.(&7*$+#-$"/7&5&C-,$&(,&?&,6+118$+(,$7-*7-,$*-K6-(7&+118$
+*$/+#7$"A$7;-$/#"0-**O

KD(L%*0#+(L)1*".%#*$(8.&+%"*1+*.5(MLL8N
C7D%,+">%E-5"0>%4-+4*,2"&?

)7.%"&'=HE>?*
!"#$#%&"'()( *+,+S-+,+]/
9#%:';'<=6-3<>5(8%9#%U5<4)D%*01!+/
0#O;'E7;5 *0W!U[/

=%262"#./&+1&;,"9#"36%7%4&%"%297+.#2&4%:#2%$&-7#.9%4&+.&2%"","+$#2&$,0$9739%$
82#*()*()%()3(0;0%&+,%,29)*()1"*<%(.)0"1$%(=(.)*69%(023"5,>#(),1$3,19().#3)$&$,(3)$&3)&*&$2&2,"5)*()

%,'5(.)*()3(0;0%&'()$&$,(3)(=,.2&52(.?

!"#$%&$'(')*+%,$-.%/ 0%$1"2/ 3%/45$/

Powercoat XD200
- Silver conductive Ink
- Coated paper 
- 200 g/m2

Ash + silver

Leaching in
Nitric acid

Solvated silver Ag+

Pulping Screening Centrifugal 
cleaning Flotation

Centrifugal 
cleaning V<_$Q'`^$

inlet accepts

rejects
Ag= 90 % 

Ag= 100 % 

>,1-#$:(%&1%
! 1%0%,+"#& #.-FGH$.4%%-94#@/,+5-+=*+ 4%5"5+ +#-+=%-A*5="&?

+%5+-6)*"&-4%I/"4%)%&+:

! P-1+5&(+7&"( "A$7;-$0"+7&(<$A#"5 7;-$7-E7&1-$L$U+

V5A 92/1 "%42"?78=%02$J1 "89%$/171? ?5/%0"1578= ?/1?%W
! I"(7+07$+(<1-$5-+*6#-5-(7* /#"?-, 7;+7 &7 ("7$#-1+7-, 7"$
/"1+#&78

! J-E7$*7-/ L$+("7;-# 7;-"#8 "A$+,;-*&"(M$7;-$,&AA6*&"(

#'7,12-.&')%;&.:%8'2+,"7%-)5%-55&.&<"6

='.'97-<17">7"<"76"%/'-.&)9
@3&5.7(32)A,24)4(&2 &5*)$3(..#3()"5)2(=2,%(

!"#$%#$&'()'#$*+,%

-."/01,2#$%,"/01,2#$%,"3405,'140"01%,"#60%#7$5
! @7D&5E&%5DG4'%A'5(><'A'D&(
! Q5(")DG%&'(&
! U'E"5D)E54%F<7F'<&)'(
! ^-:56%F"7&7'4'E&<7D (F'E&<7A'&<6

O,@#0&(EL<?3L<G7A99A3?
!"#$#%&"'()( *+,++-+,+./
01!+%*2#%345678%2#%$'DD'>4)D/
@"7A5<5&%*J#%U5>F'&)&/
?:@6"%/')0&5").&"22"

I+4#1#239#+.&+1&95%&-7+-%79#%$&+1&-+"6;%7&$,7132%$&06&3.&%.:#7+.;%.93""6
17#%.4"6 -7#.930"% 2+39#./

B"*,7,0&2,"5)*(.)$3"$3,929.)*().#37&0(.)$"%;1<3(.)$&3)#5):(35,.),1$3,1&+%()3(.$(02#(#=)*()
%6(5:,3"55(1(52

!"#$%&$'(')*+%,$-.%/ 0%$1"2/

X1/%23%"%62?%23%9"8=/$2#1%<$29#4?1%32$%>2?5%5#@"8%
5/"6?5%"89%/8;7$28@/8?

+>O/4?7;/1%K I#-+7-$+$(-N$0"+7&(<$7;+7$#-*/-07$L$
! 7;-$*+5-$#-K6&#-5-(7*$+(,$&(,6*7#&+1$0"(*7#+&(7*
! 7;-$-(?&#"(5-(7M$1+%-1*M$1+N*$+(,$;65+($;-+17;

3%/45$/

!"#$%$ '()&

*#&+,--.',/.01,#&2103&43,8./.0&5%>01-%?&*#$"?0/1%?

REAC
H

$'-.&)96%&)516.7+ A ?"B.&2"%0&"25
@(=2,%()$(3."55&%,C&2,"5
! J%)*&@ /5%@ +#-?4#A /9-+=%-0*5+-@%,*@%
! F/5+#)%45-*0A*(5 A*&+ &%A-@%5"?&-"&-%>%4( *4%*
! F0#+="&? )*&/.*,+/4%45 *4%-0##2"&? .#4-&%A-

5#0/+"#&5

C7&).-D2"%/'-.&)9%'00"7%-)%1)2&,&."5%;-+%'0%
8"76'))-2&*-.&')

140"01%,"#60%#7$5
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>,1-#$:(%&1%
! 1%0%,+"#& #.-FGH$.4%%-94#@/,+5-+=*+ 4%5"5+ +#-+=%-A*5="&?

+%5+-6)*"&-4%I/"4%)%&+:

! P-1+5&(+7&"( "A$7;-$0"+7&(<$A#"5 7;-$7-E7&1-$L$U+

V5A 92/1 "%42"?78=%02$J1 "89%$/171? ?5/%0"1578= ?/1?%W
! I"(7+07$+(<1-$5-+*6#-5-(7* /#"?-, 7;+7 &7 ("7$#-1+7-, 7"$
/"1+#&78

! J-E7$*7-/ L$+("7;-# 7;-"#8 "A$+,;-*&"(M$7;-$,&AA6*&"(

#'7,12-.&')%;&.:%8'2+,"7%-)5%-55&.&<"6

='.'97-<17">7"<"76"%/'-.&)9
@3&5.7(32)A,24)4(&2 &5*)$3(..#3()"5)2(=2,%(

!"#$%#$&'()'#$*+,%

-."/01,2#$%,"/01,2#$%,"3405,'140"01%,"#60%#7$5
! @7D&5E&%5DG4'%A'5(><'A'D&(
! Q5(")DG%&'(&
! U'E"5D)E54%F<7F'<&)'(
! ^-:56%F"7&7'4'E&<7D (F'E&<7A'&<6

O,@#0&(EL<?3L<G7A99A3?
!"#$#%&"'()( *+,++-+,+./
01!+%*2#%345678%2#%$'DD'>4)D/
@"7A5<5&%*J#%U5>F'&)&/
?:@6"%/')0&5").&"22"

I+4#1#239#+.&+1&95%&-7+-%79#%$&+1&-+"6;%7&$,7132%$&06&3.&%.:#7+.;%.93""6
17#%.4"6 -7#.930"% 2+39#./

B"*,7,0&2,"5)*(.)$3"$3,929.)*().#37&0(.)$"%;1<3(.)$&3)#5):(35,.),1$3,1&+%()3(.$(02#(#=)*()
%6(5:,3"55(1(52

!"#$%&$'(')*+%,$-.%/ 0%$1"2/

X1/%23%"%62?%23%9"8=/$2#1%<$29#4?1%32$%>2?5%5#@"8%
5/"6?5%"89%/8;7$28@/8?

+>O/4?7;/1%K I#-+7-$+$(-N$0"+7&(<$7;+7$#-*/-07$L$
! 7;-$*+5-$#-K6&#-5-(7*$+(,$&(,6*7#&+1$0"(*7#+&(7*
! 7;-$-(?&#"(5-(7M$1+%-1*M$1+N*$+(,$;65+($;-+17;

3%/45$/

!"#$%$ '()&

*#&+,--.',/.01,#&2103&43,8./.0&5%>01-%?&*#$"?0/1%?

REAC
H

$'-.&)96%&)516.7+ A ?"B.&2"%0&"25
@(=2,%()$(3."55&%,C&2,"5
! J%)*&@ /5%@ +#-?4#A /9-+=%-0*5+-@%,*@%
! F/5+#)%45-*0A*(5 A*&+ &%A-@%5"?&-"&-%>%4( *4%*
! F0#+="&? )*&/.*,+/4%45 *4%-0##2"&? .#4-&%A-

5#0/+"#&5

C7&).-D2"%/'-.&)9%'00"7%-)%1)2&,&."5%;-+%'0%
8"76'))-2&*-.&')
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O&+-,$#+,6(."*.&"%#&1

7-&"0,6(+*$'2+%#;#%5

!"*'2+%#*$(."*+&11
D?)BE!.)$3"*#02,"5
<=%-94#@/,+"#&-#.-GKF5-"5 9%4.#)%@ 7(-4%."&"&?8-
%&'()*+", =(@4#0(5"5 *&@-)%,=*&",*0 ."74"00*+"#&B

F?)E"31#%&2,"5
G"L+/4%-#.-,%00/0#5%-."7%458-)",4#$."74"00*+%@ ,%00/0#5%-
*&@-%*4+= 6KMF:-"&->*4"#/5 94#9#4+"#&-"5 )*@%B

G?)B,=,5' $3"0(..

H?)!"1$3(..,"5)$3"0(..
N(@4*/0", 94%55E
OPP-2Q8-RSTF

I?)J(0;0%,5')$3"0(..
N"'%I)D54%E7AF7()&'%M)44%C'%<'E6E4'=%I7447M)DG%5%F<7&7E74#%
N"'%<'E7;'<'=%A)B&><'%("7>4=%C'%>(5C4'%&7%F<7=>E'%5%D'M%
A5&'<)54%M)&"%&"'%(5A'%4';'4%7I%F<7F'<&)'(#

!;;3&*E@EI')=?
!"#$#%&"'()( *+,++-+,+./
01!+%*J#%3<5(/
@:2&'<<' *N#%J7II<768%2#%U)(('/

C!(?*!@@&J&C%$#/.&3--7+325 1+7&.%8&7%262"30"%&2%"","+$#2 03$%4 ;39%7#3"$ #.&
0,#"4#./&#.4,$976

K"#:(&#=)$3"09*9.)*6"+2(52,"5)*()1&293,&#=)0(%%#%".,>#(.)(2)2(33()03#()3(0;0%&+%()$"#3)&304,2(02#3(

!"#$%&$'(')*+%,$-.%/ 0%$1"2/
?&+5+6,)6&(+&6626*1#+ ,$'(&,"%-G),1&' .,$&6
L"A(3,5' 24()(5:,3"51(52&% ,1$&02)"7)+#,%*,5'),5*#.23;
! RUV-#.-+=%-K4%&,=-,*47#& .##+94"&+ !

! WX8W-G+ #.-"&%4+ A*5+% "&-K4*&,%-"&-RPRP-"
! RYU-#.-@#A&$,(,0%@ A*5+% *&@-OYU-0*&@."00%@ #

!2")5%'0%"-7.:E%0&D"76%-)5%F#$6%0'7%0&)&6:&)9%"2",").6

! S"N$7;-#5+1$0"(,607&?&78$&
! B8<#"*0"/&0$%-;+?&"#L$/+**&?-$0""1&(<$&
! H(0#-+*-$"A$5-0;+(&0+1$/#"/-#7&-*$'

3%/45$/

!"#$%$ '()

!"#"$"%&"'(
!"#)*%*'+,$"-."-/0-+$0%'*+*1%-2&1/13*45"-6 7877
$"#%&'%(#7878 )" 90'+*% :;-</5=-6 78>?
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The addition of fibers decreases the density 
and so the thermal conductivity.

3 point bending

Sample Modulus of 
Elasticity 

(MPa)

Modulus of 
Rupture 

(MPa)

FAC 711 ± 205 0.6 ± 0.5

FAC + fibers 903 ± 227 0.6 ± 0.2

FAC + 
additive

2824 ± 893 1.3 ± 0.1

The addition of fibers increases MOE but the 
MOR stays the same. Moreover, the addition of 
an additive increased significantly the MOE as 
well as the MOR. 
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! Bio-based suspension formulation
! Coating and drying processes
! Surface design
! Other barrier developement
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1.La Rosa, et al.(2019). Wood-derived dietary fibers promote 
beneficial human gut microbiota. MSphere, 4(1), 10-1128.
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