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— Abstract

The aim of this study was to evaluate the antibacterial effect on £nterococcus Faecalis and physical properties of
chitosan added calcium hydroxide canal filling material.

Low, medium, high molecular weights of chitosan powder were mixed with calcium hydroxide canal filling material.
Also, for each molecular weight group, 1.0, 2.0, 5.0 wt% of chitosan powder were added. An overnight culture of £
faecalis was adjusted to 1 x 10° CFU/ml. For test of antibacterial effect, three different molecular weights of 2.0 wt%
chitosan and three different concentrations of high molecular weight chitosan were mixed with calcium hydroxide canal
filling material. The absorbance of plates was analyzed using spectrophotometer at 570 nm with a reference wavelength
of 600 nm. Physical properties such as flow, film thickness and radiopacity were examined according to ISO 6876 : 2012.

All molecular weight type of chitosan containing material showed inhibitory effect against £ faecalis growth compared
to non-chitosan added calcium hydroxide canal filling material group (p < 0.05). High molecular weight chitosan
containing material showed the most antibacterial effect. Also, the antibacterial effect decreased as the incorporated
amount of chitosan decreased (p < 0.05). Every molecular weight group of material containing chitosan had a tendency
for reduced flow and radiopacity, increased film thickness according to amount of chitosan. Low molecular weight of 1.0
wt% chitosan addition did not show any significant difference of physical properties compared to conventional calcium
hydroxide canal filling material.

In conclusion, for reinforcement of antibacterial effect against £ faecalis and for favorable physical properties, 2.0
wt% of chitosan adding is recommended. Considering its antibacterial effect of chitosan, further studies are required for
clinical application of chitosan in endodontics and pediatric dentistry.
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Table 1. Materials used in present study
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Materials Composition, details Manufacturer
. . 50 - 190 kDa
Chitosan, Low Molecular Weight 75 - 85% Deacetylated
. . . 190 - 310 kDa . ) .
Chitosan, Medium Molecular Weight 75 - 85% Deacetylated Sigma-Aldrich Co,, St. Louis, MO, USA
310 - 375 kDa

Chitosan, High Molecular Weight

> 75% Deacetylated

Calcium Hydroxide 30.3%

Vitapex®

lodoform 40.4%
Silicone QOil 22.4%

Neo Dental, Tokyo, Japan

Others 6.9%

Fig. 1. Scanning electron microscope image of chitosan particles. (A) low molecular weight, (B) medium molecular weight, (C)
high molecular weight.
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Group Material

Added Molecular Weight of Chitosan

Added Chitosan Concentration (wt%)

Control Vitapex®

High Molecular Weight

Chitosan Added
I Calcium Hydroxide
Canal Filling Material

Medium Molecular Weight

Low Molecular Weight

-1 1.0
-2 2.0
-3 5.0
1-1 1.0
-2 2.0
-3 5.0
-1 1.0
-2 2.0
-3 5.0
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Drop 0.05 mL
Measure diameter

Fig. 2. Schematic figure of flow test.

@-0

= Film thickness

Measure thickness @

Fig. 3. Schematic figure of film thickness test.
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_—

R

Digital X—ray sensor

Fig. 4. Schematic figure of radiopacity test.

£ 242 SpSS 21.0(SPSS Inc., Chicago, IL, USA)S 0| &

50 Kruskal-Wallis test2 H=7t &5 BAE =olsigon,
Bonferroni's method®l| 2Jsf B2 E Fo+ES 0[8310] At
AY O Z Mann-Whitney testS Al SIACEH
m AT dH

1. 2l "It

&2 Lo CHE EXE 7|EMS HIID 42, 7|EL
2 HItot RE HPEZON =20 B X2 SEEE R
ChFig. 5). 2.0 wt%2| D&t 7| EA T3 Vitapex"ZHAM 7t
YR SEZE QD ZEXFED KNEXE JEM TR

N wasd

M2 CHE A 3 529 7|24 FHoto| 2 REd Bl
23} 1.0 wt% MEXHE 7|ELA B Vitapex“ TS M eleh Lo
Al 87l dF oA =it Fofoh XO[E ERACHFig. 7). L=

A 7B HIE 22l B2, 2.0 wi%lt 5.0 wi% H7t ZOIM 7
o3t Xt0|E EO|X| YUACHp > 0.05). S=AHE 7|ELF EIt 2
O BF, 1.0 wt%2t 5.0 wt% E7t T F2lot 0[5 E ALt

05). Mzt 7|=4 H7t 7o 8%, d7t s:7t &

a8 9542 BUCH < 005)

MEZ CHE A 2 529 7|E4 Fotof 2 m/3 = Hj
A 1.0 wt% MEXE 7|24 BR Vitapex"T S H 2le LI
Al 87 AN =Tt FOleh XO0IE ERACHFig. 8). 1.0
wt% MEXE 7|24 BF Vitapex"ZS M QA LIHX] 874 A
oA =T FoIg AO|E ERACHp = 0.00). 1A+
7IEL HIt 22| B2, 1.0 wt%2t 5.0 wt% E7F ZOo|M 72l
XtO|E ERACHp = 0.00). =AY 7|=4 7 22 32, 1.0
wt%2t 2.0 wt% H7t = ZH D=0 Folgh X0l YRASLE
50 wt% H7t TOIAM D=7t SIFSIAL, Mg 7| B4
7t 2ol 3%, 7t 8=t BMEsE LY=o 55 B

(o < 0.05).

3) YA EF1HY

M2 OHE 2XtE A 29| 7|ELA ®otof 2 HAIM 25
g HI 21, ZE YoM 22 25t e Al ®7t 7|
EA 0| QotESE, Z4AE YA ERIMEES ERACHFig
9. =1 HEF, 205 A X[ HAM ERMES
Bl 4= Qe AR O|O]X|& Fig. 102t 24Tt 1.0 wt% XXt
2 7| E4 3] Vitapex® T2 M| Qe LIHX| 874 MO A oY
A1t Folst XH0|E ERACHp = 0.00)



J Korean Acad Pediatr Dent 48(2) 2021

0.60

0.40-

0.20

Bacterial viability (OD at 570 - 600 nm)
Bacterial viability (OD at 570 - 600 nm)

Control 1-2 -2 -2 ’ Control -1 1-2 1-3
Group Group
Fig. 5. Bacterial viability of different molecular weight of Fig. 6. Bacterial viability of different concentration of chito-
chitosan powder added calcium hydroxide canal filling ma- san powder added calcium hydroxide canal filling material.
terial. p value from Mann-Whitney test (o < 0.05)

Same letters in the columns indicate non significantly dif-
ferent by the Mann-Whitney test.

. 150 -
17 4 —=— HMW
£ 100
=
z S
o =
o = 50
£
i
0- : : : : ! 0
0 1.0 20 3.0 40 5.0
Chitosan (wt%) Chitosan (wt%)
Fig. 7. Flow of control, experimental groups. Fig. 8. Film thickness of control, experimental groups.
p value from Mann-Whitney test, asterisk letter describing p value from Mann-Whitney test, asterisk letter describing
significant difference with control group. significant difference with control group.
HMW = high molecular weight, MMW = medium molecu- HMW = high molecular weight, MMW = medium molecu-
lar weight, LMW = low molecular weight lar weight, LMW = low molecular weight

203



J Korean Acad Pediatr Dent 48(2) 2021

2200 0T Toar W g M W oo B O™ 80 H X
EL o rw PR w g F W ooy T WO
S o+ L2 20 me,moE’goBM_ﬂ.WWuMnm.p_._,A
Q = 0 ol ol - M N o = >
“— »n 2 ol — - — KM Y Yo 1 @ U T 10 F
o 0 < E o
°c£33% A L I IS L o T
hust fod K o —( = P A - K
=5 8209 ATATluzxﬁWEﬂwoonaﬂﬂﬂxox.u_'
= Seca 2 ob x o Koy ¥s st TN D s o
g = = — O _- P TH & S = R m U
~ 5 9 3T S K oot 2 Ko wu 3 © =z K
ee5-= SOoFE Mg ~m g 8 o0y = HE g
© 23535 _W%‘%HDXEWI_AHOW%:_OLHEAO
i S CESS R T N - R TR e S B )
< L O — = .__._EW_‘EO_E_M_.AOTW_Aﬂ...LI =~ 1o 0 =
o= 2 e O A I B R S
o e 2oz g Moo T NI ool oS o O U o
~ =8 g T = m%aoe_na_muxﬂf_wwﬁéma_:_imo
RS o o =z _ U= 2 . o o - o =
- S 8355 > 57 i to 60 up = & Y oF ™ Yo KT O
[} & O O P - T & N0 of W = I
© 3255 Wy T U oy &R R A 0 & m.ﬁ
(V] —_ _ . Il _A|L|I.I
RS oo .~ w_m___ < K 3 B jo _mu_M S w B KRR ._ﬂ %o w
£z sg2e< Boor ® W0 o, OC Ul R0 %0 g g SO0 =
- s E 2 "5 TS Mg wmDE 8 ~ KB
=9 o E oM e ol I N ol & .F _
=g 9} Mo o - <4 rogu Hu = K 2, 8 3 3 {of K
a s 5 L = of 1 oo 0 mE 2 mjru | =, 0 H
S EZ2. o o oy B W oz ooy ot LW B oot O
o E S S -4 2 CEECAEN il A N
58533 Fomy r w el MO R S WK § oD
L 3 ®0OO0O ol Ho X0 REITKEH H & F S W R oar mwl
o) ! or o s 8 M OA K B PO T RO
e S of ou oI 8 H MR B OB T B
Ta ) < .ﬂ_m_uﬁ_ww_Amw.Ws@_ﬂ_:._a_ N
5 o X0 B2 & = & BT oo T
3 =Y o) — O T of o 0 w0 M
) e - -~ B 2 g >
v S o R T o I~ <4 mw R oF - »r 8% &I
& g %EXI%DumoEo_u._ﬂ B = = m
1o 30 = K owH{ S 0 S5 w1 I g = = S 57
< = w “_”__L|._A”_“_._L.__AI|_O_|_|_LI|J°._A._O ._In.uuH_O_A
g 55 °E B, BN RS & Mo Mg
M = v .FO...Au OEW < n/dL_AIu.AI mw._ln.wn_o_qﬁ_
S St g _ & - € H 5o X 8 © = = . T =
]l & L O 5 W D ._.A_._._ [H] |_|Hn ol P ._Jol = % H ] [E] o ~N D|L
b = mSOMe I._oo.10|.l K A T R ._Q_l_._.___._.__A
2 5 ° 5% = H 2 X - _ 1t ,r ™ SR
g §-2=C _ F oA X S — o = 3%
< X3 Q2 o © oK TN KX o 300 if ™
S L2 E573 m ez agPEEEHEG oWy
T3 ce8gcl e I L L A
m.mhwm o %mwae_ﬁaﬁscé TS
B = ] < o - o %0 = .9 = ik}
SR S gl aPFsHIITIENE Y
o Sty - ﬂEEMﬁHEDmATc_EW%XDum 3
i ) > < c =1 N o &0 L Uju & o 2 8 @3
- SRR b5 K gpots K80 2o wf g
® = g £ 3 .ﬁﬂWAowo Mﬂ._lcl_,_lu._.EEmLmE_E
S gk c= F & o0 gy <k © W= 0 c
e T o - I @ = <k N - T of — 2 o
T Lo o J ® A St o 1™ | T VI
— T T T T T\ © o m__h _|_|=._ C_A._._BE LI.._A._omﬁEﬂm_._u._
o © ~ © 1;n ¥ M N = OO . 8o 2 84 o [ Q30 K ol 7y Y I 2 — T 10
535333333588  afisd ST ETLiRECEEs Y
o > 5> o W N w <0 o7 Jo o> 1nf 5 {o
(W) sseuydIyl wnuiwnjy R ~ ST mH =5 2 &5

Eel

(e]3
o

Cf. Ml #HIH 2, 7[E42 B

3

[y

|
o

/E

204

15].

FALH3,

L=}

direct contact test)

(



=

St

b

—

5
tel 22|

9
fO| ALt Ofof, &

=2 SEMO| HE3H7| PAEHA

off thel

tol X

.
[e]

J Korean Acad Pediatr Dent 48(2) 2021
S

f4d, 2.0 wt%2| 7| E4F 222 H7t

=
(¢

o

Vitapex“ 2t H|
T

4710f 2t =2

%
Ct. 7|E4 H7to| Wt £ fecalisOf CH

F

A
(il

=
=82 27

3

3

:
=
=
o
[<]
el

[
~
=2

b =
0| EO|Lt 7|

A0 A
2 2olct
tot &

=13
S
k)

ot
=

Ck Ok

b

—

o
[=)

o

2 X80t ElCH14,28].

Y 5xo| CtE EXtEQ 7|EA HItof ofst
[29]2t Kim1} Shin[30]2] 21

d= d8= 9H

|

=)

Chen

—

[

| Zef0|EStE S3f O

of ¢istol At

o

)
=

b

—

.

o
| MZ8tS SaFoHA| Zoll M= EHO| HAZ0] Ml M=

=1
o
g7t
o

A
e
|
s

-

joll

[ELL

pS|
(=]

= godE OfLIEt MZE =

g 7|EMUOA Bf2lE FIEM 2Rt MZE

Mz

=

[

HOZ MEBRE|QUCE 7|EAL £ frecalis %8t OL|2} Cf

kol et ot =

[10], KimZ}t Shin[30], Liu

|

=)

sk

I|EME B

o etof Zat

o3
izl
ofl

LHo

10l

L
o

(37]

|

=)

Wang
Ch Liu

3

.
o
—

—

[

Z0

b

—

o
[<)

7t
(3112] ¢itel 2E

=

|

5!

ol

toA,

F

E faecalis

—

HO[X| GRAC.

=

=

Aol

3

[

.

()
M(Vitapex®)2| 7| E4AF E 7t

JEM 72
1S 7| 8l 2.0 wt% 7| EAS| L7t MY

Authors’ Information

MM

=
X

M
(=]

bS|
~

2|5 =0l MSIEIALE 1.0 wi% MEAE 7|ELH] FHIt
=2

FACH DEAE 7|24 FHIE Al 7t

3

.
[¢]
[l

Jung-Hwan Lee Attps.//orcid.org/0000-0007-8678-5459

Joonhaeng Lee Attps.//orcid.org/0000-0002-3575-5476
Jisun Shin Attps.//orcid.org/0000-0003-2747-5163
Jongbin Kim  Attps.//orcid.org/0000-0007-8744-9553

Sol Song Ahttps.//orcid.org/0000-0007-6978-8324
Yu-Jin Kim  Attps,//orcid.org/0000-0007-5219-1935

x
=

g

X|at 2ot Mol MBS fleh 7t

= iz =2

57t

x
~

_1
205

b

z
i
7tA

UCH17]. =

9

di17), of

O OA

FEH7].

—

—

[

=

=

o,
o
A

A
et Fetot,

| 7| =4H0] M|

[

2
s

|
=
i

=

P

I MEXZE 1.0, 20 wt% 7| EA

"
e}
i

=

t
°

q

X
o

ot
"
(e}

W 22 v LA, Mz MES2 M2E 2oL

S|

o

tel= 21 8 s=0f
(33]

= 7tX0f

x

P
()

q

= et

AlH
(=]
(e]3
o
JY
=
=)

o
[s}

3}
7bMOF otCta 1

EN

Z1HE Segato

T2t CHZ=T0f A 1SO 7|

FCE ISO 6876 : 201201 A 22t =
=

FXIZ, O Zatet
At 2523040l 7Lk 1 mm FH2] X[t

.
[e]

S
el
8
X2 Ao of

[=)
e

of OjM

o
1

7| E4t0] B B R|Of

80
50 um O[5}e| mT e
Q7 A

.

Ct1 ISO 6876 : 2012 A0 1

SEoM 7|E

Al

=
= =

=
4 X2

[
=
[

Al
&

glon, ofof e M zzof X4

ICt0 SFRILC

oA

LtOo
Of
2

x



J Korean Acad Pediatr Dent 48(2) 2021

References

1. Cordeiro MM, Rocha MJ : The effects of periradicular infla-
mation and infection on a primary tooth and permanent
successor. ./ Clin Pediatr Dent, 29:193-200, 2005.

2.Reddy S, Ramakrishna Y : Evaluation of antimicrobial ef-
ficacy of various root canal filling materials used in primary
teeth: a microbiological study. / Clin Pedliatr Dent 31:193-
198, 2007.

3. Amorim Lde F Toledo OA, Estrela C, et a/. : Antimicrobial
analysis of different root canal filling pastes used in pedi-
atric dentistry by two experimental methods. Braz Dent J,
17:317-322, 2006.

4. Tchaou WS, Turng BF, Minah GE, Coll JA : In vitro inhibition
of bacteria from root canals of primary teeth by various
dental materials. Pediatr Dent, 17:351-355, 1995.

5. Harini Priya M, Bhat SS, Sundeep Hegde K : Comparative
evaluation of bactericidal potential of four root canal filling
materials against microflora of infected non-vital primary
teeth. / Clin Pedlatr Dent, 35:23-29, 2010.

6. Nurko C, Garcia-Godoy F : Evaluation of a calcium hydrox-
ide/iodoform paste (Vitapex) in root canal therapy for pri-
mary teeth. / Clin Pediiatr Dent, 23:289-294, 1999.

7. Desai S, Chandler N : Calcium hydroxide-based root canal
sealers: a review. / £ndod, 35:475-480, 2009.

8. Thomas AM, Chandra S, Chandra S, Pandey RK : Elimination
of infection in pulpectomized deciduous teeth: a short-term
study using iodoform paste. / £ndod, 20:233-235, 1994.

9.Ding SJ, Kao CT, Huang TH, ef a/. : The physical and cyto-

logical properties of white MTA mixed with Na2HPO4 as an

accelerant. / £ndod, 34:748-751, 2008.

Wang N, Ji Y, Wang S, et a/. : Antibacterial effect of chito-

san and its derivative on Enterococcus faecalis associated

with endodontic infection. £Exp Ther Med, 19:3805-3813,

2020.

Uragami T, Yamamoto S, Miyata T : Dehydration from alco-

10.

11.
hols by polyion complex cross-linked chitosan composite
membranes during evapomeation. Biomacromolecules, 4:
137-144, 2003.

12. Supotngarmkul A, Panichuttra A, Matangkasombut O, et a/.

: Antibacterial property of chitosan against E. faecalis stan-

dard strain and clinical isolates. Dent Mater J, 39:456-463,

2020.

No HK, Park NY, Lee SH, Meyers SP : Antibacterial activity

of chitosans and chitosan oligomers with different molecu-

13.

206

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

lar weights. /nt / Food Microbiol, 74:65-72, 2002.

Goy RC, Britto DD, Assis OB : A review of the antimicrobial
activity of chitosan. Polimeros, 19:241-247, 20009.

Estrela C, Estrela CR, Silva JA, et a/. : Antimicrobial efficacy
of ozonated water, gaseous ozone, sodium hypochlorite
and chlorhexidine in infected human root canals. /n¢ £ndod
/, 40:85-93, 2007.

Cogulu D, Uzel A, Oncag O, Eronat C : PCR-based identifi-
cation of selected pathogens associated with endodontic
infections in deciduous and permanent teeth. Ora/ Surg Oral
Med Oral Pathol Oral Radiol Endod, 106:443-449, 2008.
International Organization for Standardization : I1SO
6876:2012 Dentistry - Root canal sealing materials. Avail-
able from URL: https://www.iso.org/standard/45117.html
(Accessed on July 21, 2020).

Hingaro Duarte MA, de Oliveira El Kadre GD, de Moraes
IG, et a/. : Radiopacity of portland cement associated with
different radiopacifying agents. ./ £ndod, 35:737-740, 20009.
Siqueira JF Jr : Aetiology of root canal treatment failure:
why well-treated teeth can fail. /n¢ £ndod J, 34:1-10, 2001.
Evans M, Davies JK, Sundqvist G, Figdor D : Mechanisms
involved in the resistance of Enterococcus faecalis to cal-
cium hydroxide. /nt £ndod J, 35:221-228, 2002.

Régas IN, Jung 1Y, Lee CY, Siqueira JF Jr : Polymerase chain
reaction identification of microorganisms in previously
root-filled teeth in a South Korean population. / £ndod, 30:
504-508, 2004.

Punathil S, Bhat SS, Bhat SV, Hegde SK : Microbiolgical
analysis of root canal flora of failed pulpectomy in primary
teeth. /nt J Curr Microbiol App Sci, 3:241-246, 2014.
Mortazavi M, Mesbahi M : Comparison of zinc oxide and
eugenol, and Vitapex for root canal treatment of necrotic
primary teeth. /nt J Paedliatr Dent, 14:417-424, 2004.

Li Q Dunn ET, Grandmason EW, Goosen MFA : In Applica-
tions and properties of chitosan. ./ Bioact Compat Polym, T.
370-397, 1992.

Kmiec M, Pighinelli L, Reis V, et a/. : Chitosan-properties
and applications in dentistry. / Adv Tissue Eng Regen Med,
2:35-41, 2017.

Shenoi PR, Morey ES, Wanmali SS, ef a/. : In vitro evalu-
ation of the antimicrobial efficacy of chitosan and other
endodontic irrigants against Enterococcus faecalis. Gen
Dent, 64:60-63, 2016.

Shrestha A, Shi Z, Neoh KG, Kishen A : Nanoparticulates for
antibiofilm treatment and effect of aging on its antibacte-



28.

29.

30.

31.

32.

33.

rial activity. / £ndod, 36:1030-1035, 2010.

Hosseinnejad M, Jafari SM : Evaluation of different factors
affecting antimicrobial properties of chitosan. /nt / Bio/
Macromol, 85:467-475, 2016.

Chen YM, Chung YC, Li SY, et a/. : Antibacterial properties
of chitosan in waterborne pathogen. / £nviron Sci Health A
Tox Hazard Subst Environ £ng, 37:1379-1390, 2002.

Kim JS, Shin DH : Inhibitory effect on Streptococcus mu-
tans and mechanical properties of the chitosan containing
composite resin. Restor Dent Endod, 38:36-42, 2013.

Liu N, Chen XG, Yu LJ, et a/. : Effect of MW and concentra-
tion of chitosan on antibacterial activity of Escherichia coli.
J Carbohydr Polym, 64:60-65, 2006.

Lim SH, Hudson SM : Synthesis and antimicrobial activity
of a water-soluble chitosan derivative with a fiber-reactive
group. Carbohydr Res, 339:313-319, 2004.

Segato RA, Pucinelli CM, Silva LA, et a/. : Physicochemical
Properties of Root Canal Filling Materials for Primary Teeth.
Braz Dent J 27:196-201, 2016.

207

J Korean Acad Pediatr Dent 48(2) 2021



J Korea
n Acad Pediatr Dent 48(2) 2021

T oW
O_/le_ ooV oB
S R o~ A I -
10! = Ko = S 4o L
10 L_._E._LIAo T A R T
== AN mAA_/._A
L W._Im/Lqu H_._m“m_._._ |..A|L__|/_I
OW.F:I.I o il
=) S o W w A5 u s
v o oMo BoAD g X0 ™ ol
” K S © 1o H - _”__._._._ On_v &
S MOZ,EE S Aaly Sl
Y R I o oo £ % K
< - v £ o 3 3 < @
Y = g mosn &> [0 % B0 = x O
U H_L X m._A H__n_ =T H__n_ Y _._._.__| o mv.._l o O_=._
Ki ﬂ Lluruﬁwl_ RS 0 = oF
S Ko X ﬂA_anmMTBOH o db
Q nd _/U_W [ty EEE._WmM,ma___ow_t ~ RI
S KU R S X ﬂaﬂmagmﬁ__r% 3l or
7 — h 7_._|_L||_ o__._._n.Al
S M 3 z;%oxoﬂluz X
EMO [ = M “o_ﬁ @mamwx_ﬁmm.ﬂe Dmrﬂw
< T < Uﬂm_.%_/._ u_LnL_mOO.@M|m_.m7ME HuO
g R - gt wnmmwﬂw%% &
o7 B oY mutwnwzxm_@ R
! ﬂ”#/s aro_.oo_HJaoﬁ zr K
H_”__._._._ - y or  J{y S A Q = < 3 K
=< 5} aﬁm%w ﬁ.mz,o_eﬁmo__ﬁsn_# & 3
o . NN wnuu,lp:,ﬁxt B
.__AAL D.__A o +A//_ ”_ Wﬂm,c MMW = S ol Bl H ~ 0 K
0 7 N wwmﬂ% m%wm_awmﬂ_r__ o M
= . —
104 AN R R ms__gr.m%ao__w 1A
_Al or lor Y Lo e Y © o rk Ka B0 =
M4 //a_.A_ nO._.rAOx_uO = El
© Sy O_U”/ _LLH._OO 82 o ol mIJL
I_ ° Iy _/_0 — K I.IBO_E<LIL| el
M H « F AT o_@wuoorwxa > o
100 = SN E__ﬁr%i ]
o Pl ~ /wa_,_ N = Ko 3% ol z0 U 3 =il ._U_“_ =
o 2 Fd 3 ﬂaawﬂmﬂmﬁ_@ R i
104 S o m_EEuqu_.o__Emem z n
. = 1 or = =
=< - T i emagapamz%ow_% = g
<k w M E W oo = Ko T B i R = Ko B0
4o N 0 +§mJMA=_ﬂ ® o T
—_ Mr w__l_»._/zuo Ko =]
™~ T §A_.w_.:|o|_._.w._.rw M
il 3:_ = ﬁmL o oK 30 100 I._U_ o J i
K M_Hm_ﬁm%w_._o_uo:AH a1
= T ©r or o go 0O o ol
.A H_“_Ll_.._1|..A|._ E] I_.Alu_.A.O..w/.ﬂl_._mM |..A||_ _|T|_
U Nﬁ@#&%ﬂ.mi E w0
THr — H % b
W — oju uo :_._..lA_. oju = of
K m™ W s % < = s = Ol
7|oO = OF S J 100 =
Op ol s = Yo _._._.mﬁo o
rr =T o E_Eﬂr_ m._m.ré n B o
_“_.__.u..A|.5aomWMm7w_nﬂ| 5 "
o|u_._m|__A|“mvo oo KO s_“_ﬂnw Bl T
K - o
g w%x_ﬁ_ié%x_oh%#o
Bl _Aafﬂ_ o_eEﬁlrm KO
— ,E.ol________ﬁaﬁw_mwmumﬂ
OHDLE%anamﬂolmﬁeﬂl
sAprEE I :
Io_n_u._mnxl
ol

208



