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LOCAL and SYSTEMIC
EFFECTS OF MATERIALS
LOCAL EFFECTS:
Occur in the pulp of the tooth,
pericdontium, nearby mucosa or
root apex.
= Depends upon the ability of
material.

= E.g. Nickel containing crowns.
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LOCAL and SYSTEMIC 1
| EFFECTS OF MATERIALS
SYSTEMIC EFFECTS:
Due to substances that gain
access to the body.
ingestion and absorption from
gut, inhaled vapor, absorption

through oral mucosa or release
from the tooth apex.
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LOCAL EFFECTS SYSTEMIC EFFECTS

Skin, lips, and oral mucosa

Inflammation: Non-allergic, allergic

Allergy: Burning mouth, erythema,
vesicles, lichenold lesions

Cause: Metals, acrylics, latex

Brain and nervous system

Toxicity: Neurobehavioral effects,
multiple sclerosis, Alzheimer's,
Parkinson's disease, epilepsy

Cause: Unknown

Lung
Toxicity: Pneumoconiosis
Cause: Silica, beryllium, asbestos,
grinding dusts, vapors, fumes
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TOXICITY

» Earliest response
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release toxic 5
substances. OSoe Sgdae ki) (o 00be 5l aS (g3l5e b 5 3920 )
e.g. OBl S8l 58, G 5l g sk S cel &S e
lead containing

materials. ¢ 298 Sledll b (651 el Wlgine Coon ol 095 5 At

Soas 9 398 38 Glbyw &) pie g o e (5 Caghl el g Wi ol (Jsho psi a0 ol JB10 50 Wit © 5 e

wof)‘duwo&f)oé}wm))owﬂ (5‘)"45&.9'L"A
MUTAGENIC REACTION
+ g odd (55 Caros uel 45 Aied o g poals p S5 (g5l
= Occurs when the \

components of the e Sl a5 (g i olge by ((gemslige) 9305 ool 3
pair sequence of DNA, S e e B Slga 5 i S Sl
" Pt i 0dd (815 ohil aladaen (da dad Coen el Sl
gl 15 mrigis 45" w2 pSILT ALl o Y e dad 4551 4
.%Wéhﬁ. O 3 S Caons (0 5 (2d50 oo o 45 Cannd 090

JOWPRIEN

QG g A Codl asy over 31 UK 2o oaie )18 a5 B8 g Jlews Do Tail oy 5l ol G 0 Latd aiSane S 1 6 @ Jlgw
L g 22 4 Ao 2>

a5l 9> 4 S0 bl ee il oxdan oS o ooliiul 45 oxe 5 oS oo ooliil 45 Canad (5550 4 Aanly MolS ¢ tiwl fuls

Qb Sglate wilgie LT e piamms 40 Camd 9 9,8 45 0,8 5l 9 5,00 136 b ol den



vy

SiATO

LLERGY 8 Gt () ez Sy @ o ST 53]

A L G L @‘) MLM} ‘ULQ-&.J‘ =¥} 2 S wéﬁ}
% Most Familiar to the general @ sy acaulus Jie 05l e o) (ST

public. ) . .
= Body specifically recognizes Jo ploisly g (BL slacowles

a material as a foreign body

and reacts &5 9 S g ¢ S LLI
disproportionately to the
amount of material. : L .

= Involves all the dimensions e lp (Shydlais 5 (Shjp y0 a5 (golse

of the immune system.
= Can be difficult to

ools ~'| ade o ced Sew oS 0 oolarwl

differentiate from non- ::\
allergic inflammation or low Combe b 6507 o 4 as smo olas zaST
grade toxicity. C—
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INFLAMMATION & JeAe

Sl oy 095 glo STy 51 S (Inflammation) Cles!
= Second type. . .
F (£ S5 | Sl as
= Activate immune Oreign ) (o2, S 3955 2l 50 Cansl (See
:\esponse of the aS 0g ol gloj Wilgs co 2iSTly ) oy slasl (body
ost.

= May be due to Ol gl o a4 s g am aseis Al 1) sloole o
toxicity or allergy. e o o .

o Tiiflarrunation aS ogd bl alize JYo 4 Wlg oo Sledl ams
precedes toxicity. &51 g (Toxicity) oo @ 5l Wl le oyl (s 5t
eg. i
Pulpal and Periodontal Vb o> @ 5] Sal wojlee S0 0 (Allergy)

WS S oy g JS 5 ansl (Systemic) Sooiuw b aiisl (Local) b sl S o 1Sy ol slas

wlgil lasslis g pile O

e 5 95l5e Jold Cledl SIS slaailas

(Heat) qolo b slo )5

(Redness) (3,8 #

(Swelling) ¢ 55 #

(Pain) o,o =

(Functional changes / Loss of function) .5 ,0 a>b s ,Slee PLSIL 50 Soe &l o %
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el o)lg0 (B 40 gl oo ooliiwl (S las jo a5 (Sampling swabs) (s ,.Sdges ol § (5,5 dges sldels (s o
Nl oledl (ST cely aillys o s Wigud o ooliiwl oligS Do (gl aS (0lge S 4 wld e lid e opl loans Slpdl sl
ol s e 3 (Reactivity) (s ,dy Sy ¢ (Sensitization) oljcawlus 4 sl (Saw b iiSTly pl a5 ol ai8 ioren
Sz 555 STy xsly (SKIN) Comgy L ulos J5145 & 00 ol s ims cn oLis 1) 555 (s L oole uled el (539, Ygos La 25T,

S5 4T g Sl s iistg 5 b Jlo

gl oo (smwgy B STy 5 0,05 o3S] 59 el ol,8l as 0 YV B F sga> o (Latex gloves) (uSGY sl iSiws #

i o s (65,01 g Camlu (Nickel) JS5 4 s 01,3l ao,0 Yo B V- sg0 3

35,00 (65,01 55 Palladium) pgs oV 4 Cons ids oo lis Commlu JS5 a0 a5 (0l 81 oo )0 oo

S oolaiwl Slas sbecala] o cwl (Sow a5 canl (5518 Beryllium) pg.l, 5 %

L Congoms sy o Zawl ouls (Berylliosis) jeds o olx! Gl pauls 10 g Wilosls Hlis Comnlus pody p @y 013l 0o 0 ¥ B ) sgu>

CURRENT

g o ey, 5 )ls (Inhalation) slicwl & b 5l aS peuds

CURRENT

BIOCOMPATIBILTY ISSUES BIOCOMPATIBILTY UES

| IN DENTISTRY
a Nick=al:
= But only 33% of
individuals allergic to
nickel will be allergic to
palladium.
= Etiology not known.
= Only used in 1% — 2%
by weight in Ni-Cr
alloy.
= Carcinogenic effects.
= Can cause “beryllosis’.

| IN DENTISTRY

Incidence rate 6% -
7%

may cause localized
rashes or swelling,
dermatitis of hands
(eczema)

m flicksl:
Incidence rate 10% -
20%.
100% of patients

sensitive to palladium
will be sensitive to nickel.

o3louu j 9 (551 st j PUE 39 e 5o 56 @

3ocunn 3 (5 205 )18 Jora ©

1398 4295 25 3 130 4 Ml (o) Rl )3 02T (o0 1B (e dz 50 edleunnj oS Cesl Gl potes Jsle 5 (S

$(Hard tissue) coew b b el (Soft tissue) ¢ 5 cdb o] Sl bl sl LT s

fewl bLs | o (Lymphatic system) sglad g 3 (Blood) ;a5 b oole LT %

Gy ot 4 5 0gd o0 AL FSL s oole il S SGo3 Gl g 9> 4 g Wil P Eees ool 518 oo 4> »

Dgd Fod s Ol 3l cel Wilgs oo il 9 495 L SGoy wled 15 ccwnl alain a0 (pl 0500 5Ls (6 i

23l j (IB b Vb e ©

(g o0 ol Ald A 4y Slge ka5 ol 51l Jais jae e jo cole (g B le oy e S0 i Jele

G S tgad gloslaw :aile (Less than 24 hours) celu Y 5l 28 %

(Temporary dressing) cdge sl ylowly :aiile (hours to 1 month Y¥) ole G U el YE o0 5

o1 0aiiS )y oole £ 2 L (Dental implants) Slas sbocalas!:asle (More than 30 days) 35, Y« 51 5YL L ole G 5l i %
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Wil S 5, Bl el ax o ( IS jabas .l 3 T (6l (5 58l S i lacans il jlias o j0 sole (5,5 )18 Do ax e
Sy g Ls 6 5eS sl slas 4

G258 Yo 3 03ke 319 sl il ©

;d)P “S,L.M,; c@Lo).w s‘_,,_)l.a)f w).aw.:‘ JALM) l.&)ww‘ U"‘ .»))‘é )‘).9 aS ol g.?u 3O oslo aQ oo.;;';o)ls 6l.®w).-.:‘ s).ig.é JALC
blos! opl il )0 04 oo (Expansion and contraction) oLl g blusl jl>o L,5 5 Loy il 0 (Amalgam) s8I Jlw sl
atusly 55 o1 2 0yly Sla il g5 s eole (6,18 5Lt ) oopl pliy 050 (Release) ol sBIL 1 o (6 lade ol (\Soo ¢ oLl 5

(Biocompatibility Tests) U5 jlucuws j sdcws ®

TYPES OF TESTS
| g 50 ol dlwd A 4y S jobay (6 )55l slacans
= 3 basic types of tests.
1. The in vitro test. In vitro — aiule;T slacuws ©
2. The animal test.
3. The usage test. aVlasns o lews (ol (Vitro = Glass) cuwl €ains ;o e 4 In vitro #Mhol
= No single test can measure the o ) _ -
biological response accurately. Wigd oo pll aRasles)

b ool ooledions ) a5l 4 4z g5 b g so ploul olfiule)l 1o Cos gu o aaS By

<l (Bacteria) s :SL L (Cell) Jolo ‘)!w 083 39340 x| yo il bL3 1 o (Living 0rganism) o} se>ge SO

| Lg)lf)me.a) 2 4.1.>).A L)fJ?‘ fy&o_a.n 9 \39....:6@ S gro s diwd Q.i)]oot.u In vitro
(Animal tests) Jlg> slacws ©
S b as ol cplin vitro b oyl @glas Ll cigd co plonl oligle;l lame 10 56 locnd () aiies Sle> slocens pgo aiws

Sl 51 3ol 005 oolaiul 850 (S50 gm0 i (o (! b ok b 13)..0 & o)l 55, (Biological system) <SG 35g)an oo

3. USAGE TEST —
+ Usage / In vivo — O juao b (53 )5 slacws ©

Performed in animals - . _ ) o
or humans. . ol s Invivo flgie b a8 5 050 oo aislis Usage ob b pgu aws
= In case of humans it is L
called as clinical trial.
= Choice of animal is
limited.
= Animals used should
be large, with anatomy
similar to the humans.
= Human clinical trial is
the “gold standard”.

N VIVO b gaisdins (S 0 .Canl €oaip o 4 VIVO 63lg 098 o0 ol
ol 53 Ul ye 68 5 5 0 L il 5 ol s IS &y,
r &S b 0 g Yoo, Sllss ¢ Ll Jolis Usage (soispmmds

Al oo 3 Pl 0y Slilg> g lusl Julis 1) in vivo casle
Lis col Sen dilo oo (BU e o) 50 Goe az 50,5 o )13 xS 0 eole aS il 4 das lows 40 soleiens; SO 5l ol ) L3

Al 5L 0 50 s diwd dw 2 b gl 03Y Sle g In VItro glacus b acsl SIS in vitro glacas

1. IN VITRO TEST In vitro sacus colze 9 Ll ©
JF ADVANTAGES DISADVANTAGES AN Vitro slaciuws Ll jo O

= Relatively fast. = Lack of ] ) )

= Inexpensive. relevance to in i 5 e fwd 58 g S0l

= Easi vivo conditions.

standardized. = Lack OfCOMPIEX |\ 1c. | 0 Le 1o g S o eolyd |, it diges ol 3l eolici] o lSel 2

systemic co-
" {_gsrge et : PSS BB g Bsd 0
ng.
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2. THE ANIMAL TEST

ADVANTAGES DISADVANTAGES
= Intact biological = Expansive.

system. = Difficult to
= Act as a bridge control.

between in vitro 4 May take months
and usage test. or years.

= Ethical concerns.

3. USAGE TEST

1
DISADVANTAGES:
= Very costly.
aln case _of huma_ns—) ethical
permission requires.
= Prolonged time required for
results.

= Legal liabilities.

: 68 Cuwl ¢l in Vitro glacius el wue O

2ol 5 g (28ly Su505m e b

S9don plml (Jokw o )3 add o) 0 g %

Gl s colee g Ll ©

LI} O

o2l gy 005y So5g0gm e SO L

wuleo O

Syl pludl 4y soS Calids ookl 050 SO 5od g i

Cwl lgio (Ethical approval) s oS céb o =

Al S Conl Sas diges olass s

it e g 5 ple #

Lol 53,1580 Sl Lo Jobos J S 4y o DUilgem 0S5
Usage slacws culeo 9 Ll ©

J2585 Ogeme aile YU 0o, Sllgus g ylil 5550 0 Usage slocons
Oldllas lgie b e cpl cyludl 5590 10 digd oo ploxl dibwgS
g oo aisLils (Clinical trials) o Jb

LI} O

o S ludl @ ol calis b Sl b Sl =3l

wuleo O

Sl wla)le ews pl coles

O oS el jo y0 0b )l (g ledo = ieS wigad olawd (o oo # (IS gum OIS %

In vitro sl cuws plsl 6g=s @

0S8 bl s Jolo b calisee (g, a4y Wilgi oo o0l dn Vitro slaces ;o

39 sa 0315 18 e Jolus (59, pedinms jgboas colociny « (Direct contact) pakivs  pwlos #

éﬁ.wt_;o FUWIANY UT S99y OQLQK:A.A-M-?‘). 9 é)‘fg_s" )‘)5 lbe5lw S9) (Agar) )lf] 4.)5] &: ¢ (Agar difoSiOI’l) )lf" o )Lu.w‘ £

39 oo y9abge (Cell suspension) Jolu yguibowga 10 0olocns; « (Elution) o)l
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(Direct Contact) paiimo wloi b3, @
Al g0 08 o 00ls 13 e Jeku (g9, puiins Sals’ &,y g04s (Biomaterial) solecians j «(Direct Contact) it wled g, 4o
Yy L’ YE.FA L)”j) L)"‘ ) L:sz9l~a L» ooLoM) wLw QLA) IR VY S’w | L)”L“ ) Lmbbl.w L’ (_g‘d.la.o«a‘s T2 9 wLo)" S)y90 oole

g oo a8 S Hlas o celu

Biomaterial

O sles Jolae Les cpl 15 cenl (C°YY) o 5 6l ax 0 YV YW s ol o (Incubation temperature) (swbsSSl slos
Ll L

iy (SKin fibroblasts) cevsy slacandlg yud o i jsbas 358 oo o3liiwl (Fibroblasts) bacesdg yud 5l Ygars (g, cnl ,
aS 598 oolainl laml Hlas slo Jobu 3l oslocuns) 1 (sl Canl yigo a5 04 oo oSt yolb Jlo o Ll wid § o 8 colaiwl 090
Gingival ) 4 caodbg i 5l Conl e g oolaiwl atd Al ,o canl 1,8 oole 51 Jlie (gl ol axils 0,15 ] jo canl 1,8 00le
g oslaxw! (fibroblast

B ok @Y (nl (65 e jsbas Gialejl 0550 00lociuny (g 5 95 00 0310 ZatS olStlojl b o S5k 4Y G ¢ Joe 5o
a8 3gd oo gy S gile a0 VY sles o yaumligSSl el YT 5l sy 05 6

23 b el 009y (TOXIC) comw o0lo LT

4 b cwles,S a5 (Cell morphology) la Jolw (59098 ,40 LT 3

23 b el oolidl Lt (Cell death) Jglos 5 o L1 5

(Agar Diffusion) )BT )5 jlawsl b9, @

slosle a8 (Agar) BT Y G g, ool 50 005 o0 1,8 o sk 5l alols G L oslecns 5 (Agar diffusion) 5T o jLacsl g, ,o
I8 sk (59, BT A G wyls 18 s a¥ (o o Jghu :dl> ol 10 058 o 00ls 1,8 o Jglus g ooleciuns ) (el 53V
Sy e aildS BT aY (59, oolocuns; 39 o o0ls

w‘yso é)‘j.q (.5})J 5O W L)"’L‘” ‘))) ‘.))L)J uuLo.: Ls'bJslw L> W )5-'04; OJLOW) ‘ui’ﬁ) u;‘ e
555) conlio glos jo cele YT oo 4y 0)Lgo bddiges coslocans j oyols 1,8 51 s .asS sbm] oules

)‘ é ‘Ui’ﬁ) U"‘ 5 ).*.> L: S| 0093 (g oole L)] aS “55““&5& ) UM g de‘_sao (Incubate)
ool Bl,bl dlla o3l az 2 .cowl solociuny j Bkl jo sabolx| (Halo) dle ¢ o) o oo s Lss

3 yion dlawi g Gl 009y i cemw ok (gl p oolocuuny a5 Cuwl cpl sdimolid bl i
B3l 48 o zezs 00le Bl 4o 5 ailoas ol31 00,0 (sla Jghu 5145 09 oo olul (golge s 4y &8ly 1o dlla ) .ol aras | Lo Jglo

Dgdb gos uSis T Bl o slalle wils com odlecuns 5 S
oole Gl bl glalle a5 laigad o ol odds o) (Adhesive) cus G wabddl)l e o

a5 0g oo odwlive oole Bkl dla K0 diges 10 Sl 039 sows pmf 00le Wl ol 0y
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(Elution) ool jb9, ©

Material ) solocuns; o lac 51 BT alawly b wled b pubians wled sloas g, ol jo .l (Elution) cpigll by, (gom b,
By, (Joko Gammilbiwgn J31o Canl oals a8 5 colocensj 5l aS (lojlac b oolocunsj 09> b cl> ol jo 048 o ool (extract
565 8T Gasbo 5l olad 5 9,100 0929 s (ol (B9, (l )0 Wigdioe s9absd Lazme o 40 lojem jsbar eole 5 L Sl 5 955 0
D o 4285 Elution ¢ gy ol Jdo crad 4y 5 )lad 542

35550 (05t w55 e 315 sl (5558190 (s i g0 a5l SIS s az )0 YV (slos 5 0 b9 Laaigal wsiluoolol 5 g
Bed e b))l (polaiSl sl by, jlesliinl b (Jobo S e Gl g

In vitro sy by, culo 9 Ll e duwlic ©

Xloas dwwlie Elution ¢ Agar Diffusion Direct Contact sg, aw ;o colro 5 blye coaisddl)l Jeaz 4o

TABLE 1 Advantages and Disadvantages of Cell Culture Methods

Direct contact Agar diffusion Elution
Advantages Eliminate extraction preparation Eliminate extraction preparation Separate extraction from testing
Zone of diffusion Zone of diffusion Dose response effect
Target cell contact with material Better concentration gradient of Extend exposure time
toxicant
Mimic physiological conditions Choice of extract conditions
Standardize amount of test material or test Independent of material density Choice of solvents
indeterminate shapes
Can extend exposure time by adding fresh Use filter paper disk to test lig-
media uids or extracts
Disadvantages Cellular trauma if marerial moves Reguires flat surface Additional time and steps
Cellular trauma with high density materials Solubility of toxicant in agar

Risk of thermal shock when pre-
paring agar overlay

Limited exposure time

Risk of absorbing water from
agar

Direct Contact

.ia_s‘).w a |) u.%l.«.w u.%,.a.mu.’" cho..t .Ia.v‘).w ).la.v )‘ U’“"?) U"‘ | .Iol...;)‘ o l.mpbl.w L’ ’l.o...o.........a c\)Lou.......)) O ‘W u.uLo.J L)’“’B) 5o
5 35 (Cellular trauma) ko (slog 5 caely wilgi o sole SrsS lowle 5y i 45 el ] o oo 31 (55 Lol 20,1 (yay (ol

Agar Diffusion

Sl sl BL3 I 5o ook b BT alawlges g alols b oolecians s 15 8,105 9929 pubimns (wlod 51 50 log s Ko ol BT 3, 50
Agar g, o>l slows Ll 5l ansl sesglise Direct Contact oy, 4y G Cawl (Sos gl 0,105 9929 pukiians pwlod a5 L]

&yl (6,568 >l Elution 4 cos Direct Contact 4 Diffusion
Elution

Lol eolai 1) (L8 g, 90 @il ] Elution o,

Sl oduzm ol Jolye

3,15 ool j o lae agd 4 Lo

)0 (b gamilinwgus a5 4 5L

Sl panien 5 joc ol sl 2l %
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