(sensory nerve)

5 (Trigeminal nerve)

1 (Opthalmic division)
(conjunctiva)
2 (Maxillary division)

3 (Mandibular division)

2
(nasopharynx)
(Maxillary sinus) (tonsil)
(Greater
palatine nerve) 5 2
(Nasopalatine  nerve)
(Superior alveolar nerve)
3 (sensory nerve)
(motor  nerve)
( ) (parotid gland)

(temporomandibular joint)

(Lingual nerve)
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(Buccal nerve)
(Mental nerve)

(Inferior alveolar
nerve) (Malamed, 1997)

(Bonica, 1990; Demyer, 1988)

(Meissner’s corpuscle) (Merkel’s disk)
(Pacinian corpuscle) (hair follicle receptor) (Ruffini
ending) (-

3
(Krause corpuscle)

(free nerve ending)



) (fine myelinated a8
nociceptive nerve fiber)
(localized sharp acute pain) 2-
5 5-30
(Aghabigi, 2002; Lynn, 1994)

( ) (RO
polymodal nociceptor)

2, (unmyelinated ¢ nociceptive nerve fiber)
(diffuse  buming or
aching sensation)
0.3-3 052
(salutatory conduction) (Aghabigi, 2002 )

3 (silent nociceptive nerve fiber)

(nociceptive input)
(peripheral sensitization)

(Aghabigi, 2002)
(hyperalgesia)

(allodynia)

2 () ()



(substantia gelatinosa of Rolandi)
(lateral - spinothalamic tract)
(thalamus)
(cerebral cortex)
(0
(njury)
(noxious stimuli) (Aghabigi, 2002; Howard, 1987)

(reflex), (escape),
(immobilization)
(Johan, 2003)

Afcenrfm# Pain Pathways = -
Descending Inhibitory Pathways

et o - B l H a
Fuia nodiind >, - MW 1 1A IMIUAUYea
LLL o nszuadszaniuanuduia

anmoia

alUTumsiaunsn

AuadIUNaN

a ) ¥ a 4
fanszquivinanimdine

A
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Muauoa



(free nerve ending) (nociceptor)
(neurotransmitter) (prostaglandin), (bradykinin)
(histamine)
(depolarization)
(nociceptive fiber)
(dorsal
horn)
(trigeminal
nucleus)
(Bonica, 1990; Fields, 1987, Seymour, 1983)
(Haward, 1987; Dave, 2004) 4 (2
) (transduction)
( )
(NSAIDs), (opioids), (local anesthesia)
2 (transmission)
3
21 (peripheral sensory nerve)
2.2
(thalamus)
23 (reciprocal connection” ,

(cortex)



, 2
(alpha-2- agonist)
(Adriani 1985)
3 (modulation)
, -2- , b (TCA's  Tricyclic
antidepressant), (SSRIs: Serotonin-Selective Re-uptake Inhibitors)
(NMDA receptor)
4 (perception)
(general anesthesia), -2- ,
Cerebral cortex s Perception
I
Thalamus Modulation Transmission
Spinothalamic Transduction
tract
2

( University of Utah Pain Medicine, www.medlib.med.utah.edu)


http://www.medlib.med.utah.edu

Opioids
r—LAIpha;, agonists

/'_,

! . Descending
Ascending modulation
neut
Local anesthetics

A .

Darsal OPIOIdS

horn\ Alpha2 agonists
/ r e M Dorsal root

: ganglion
Spinothalamic

tract f ; Local anesthetics

local anesthestics

Anti-inflammatory
drugs

Peripheral
=7  nerve

> ~ Trauma ?

Z’V\v/\f'

———

Penpheral ncaceptors l.’,NV.\ﬂT]ka

3
( Kehlet ~ Dahl, 1993)
(sodium channel)
(LONGH
(threshold of nerve excitation)
(action potential) (Friedmanm , 2001)

(The Intenational Association for the
Study of Pain) (IASP) (Merskey ~ Bogduk, 1994)
“An unpleasant sensory and emotional experience associated with actual or potential
tissue damage, or describe in term of such damage.”



4

2
(noxious stimulus)
[ .
Skevington (1995) “hiopsychosocial®
(physical  elements)
(psychological  elements)
(phantom limb- pain) (referred pain)

" (trigeminal neuralgia) ,

Melzack Wall, 1970; Hinnant, 1994)
(physiological - dimension)
(sensory - dimension) (affective dimension)
(cognitive dimension) (behavioral dimension)
(sociocultural dimension) (Hinnant, 1994)

Rotter (1954)

(Traeger, 1981;



(Miller, 1970)

(Miller, 1970)

I} (Unconditioned anxiety)

2 (conditioned anxiety)
Miller
(1948)

(Stabholz Peretz,
1999; Wright, Alpem  Leake, 1973)
Freidson ~ Feldman (1958) National Survey of Dental Health Care
51% 9%
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5% 10
(Milgrom , 1989)
(Scott, Clum, Peoples,
1983) Shoben  Borland (1954)
(Fearful behavior) (Berggren
Meynert, 1984) (Psychosocial background)
(Berggren - 1997)
(Miller,  1970)

(Fiset, Milgrom, ~ Weinstein, 1985)

(suggestion) (Pollack, 1966) ,

(refrigeration) (Harbert, 1989)
(transcutaneous electronic nerve stimulation) (Meechan,
Gownas " elbury, 1999) (topical anesthesia)

Martin
(1994)



Kincheloe

: very uncomfortable )

Milgrom

(1991)

5

700
20

(1997)

30

very comfortable)

46% il

17

Il

461



1 ,
2 ;3
B ) T4l A o L
2
Wolpe (1958)
(systemic  desensitization)
(reciprocal-inhibition) Jones (1924)

Wolpe (1958)
Wolpe (1958)

Cherches, Point,  Blackman  (1963)

(Wolpe, 1964)
(Lang Lazovik, 1963)

(Wolpe, 1958)

1 " 13 1
cuggestbiy faco) ’ v,



19

Bernheim
(1985) 20% 20%
60 %
Pollack (1966)
500 2
2
(Chloraseptic)
15 21
1 ,
A7 070 p<l
(70.1%  63.8%) (p < 0.11)
(68.8%  57.6%) (p<0.03
(70.8%  63.2%) Pollack (1966)

(BL1%  64%)

(Modelling) (Adelson Goldfried, 1970)

(Bandura, 1969)
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1 | :ll I 1 1 N %

(Malamed,
1997; Smith, Peterson,  DeBerard, 1999)

L (k)
[ (dissociation
constant)
]
2 , l—
3 (Norris, 1992)
1



fifl %

] «
(Malamed, 1997, Smith , Peterson ~ DeBerard, 1999)

(23 )

(Rosivack, Koenigsherg, Maxwell, 1990)
(gag  reflex)

(Meechan, 2000)

o1 B~ o P

(EMLA®: Eutectic Mixture of Local Anesthesia) 2.5%
2.5% 1 2
05 2 (Kundu ~ Achar, 2002)

(Taddio , 1994)
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(Adriani Campbell, 1956)

(Adriani  Campbell, 1956)

Bergman (1969) radio-isotope labeled

(pH)
detergent (Biphasic effect)
Peterack (2004)

(block inhibitory CNS pathway)

(amide)
2- 2’, 6- (2-Diethylamino
2’ 6-acetoxylidide hydrochloride) 1943 1948

(Scheitler, 1991; Jackson, Chen, Bennett,  1994)
(gold standard)



JA

! (lidocaine hase) 5 %

2, (lidocaine hydrochloride)

200

(Malamed, 1997)

(ethyl aminobenzoate)
1903 (ethyl ester)
(para-aminobenzoic acid)
(Adriani  Zepemick, 1964; Accepted Dental Therapeutics,
1979)

(Adriani
1964;  Benzocaine, 1964)
(Accepted Dental
Therapeutics, 1977)



Giddon (1968)

(water soluble salt),
(dissolyed in organic solvent) - (oil-water emulsion),
(eutectic mixture), (patch),
(iontophoresis) (phonophoresis)

(stratum comeum)

(Kassan, Lynch, Stiller, - 1996)
(loposomal encapsulation)
(hydrophobic)
(hydraphilic)
(vehicle)

10 15 1 2
(Lener , 1997)

(systemic toxic reaction)

(idiosyncrasy)
(hypersensitivity) , (decreased patient tolerance)



Ryan, Devis, Marks (1980)
(Hurricaine®)

13
hypersensitivity)

Pashley Parsons (1987)

(dentinal tubules)

Kohli (2002)
83
60 30 8
(nerve block) 53
Hurricane® (41%)
30
(Adriani,  1963)

25

(angioedema)

(PharmGKB, 2004)

3,051

66

39

4 (delayed-type

%

21 8
89

61
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(superficial  infiltration)
(cleep regional block
injection) (Meechan, 2002)

Pollack (1966)
(Chloraseptic) 15
3 ('berosity)
(11.7%)
(44% 22%)

Nakanishi (1996)
20%
, pterygotemporal depression
4 analgometer
20%
pterygotemporal depression
30%
100% 20%
inferior alveolar nerve block
Meechan, Gowans, ~ Welbury (1998)
20% 2 inferior
alveolar nerve block
20%
Nusstein ~ Beck (2003) 20%

infiltration
inferior alveolar nerve  block



2

(retrospective study) 1,080 2,336 21
10
inferior alveolar nerve block infiltration
infiltration

(Noven Pharmaceuticals, Miami)
' 1%  20% (23 461

) (karaya
qum), (glycerine), (lecitin), (dipropylene glycol),
(aspartame), (spearmint flavor), (polyester
film laminate) - (polyester-rayon fabric)
25
15 30
15
01 / 1100
(5 / ) (Noven Pharmaceuticals,
1997h) 1 7 ( ) 5% (Xylocaine 5%
ointment) 20% (half life)
2
(blood-brain

and placenta barrier) (Noven Pharmaceuticals, 1997a)

Hersh (1996) 0% 20%
%
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)
)
2
10 5 ,
| < v 1
101 3
10% 20%
25
?
155
25510 B
45 1
" 20% 25 5
10% 5 10
20% 5
2.5 10% 5
15
20% 10% 425
40 40
10%
15.84 / 20% 21.80 /

(hematoma) 14% 12%
%
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Houpt 1997 Hersh

(1996) 10%  20%
25
(
)
116
3 10%  20%
Hersh (199)
0% 10% 5 I
10%
128 / 20% 2.3 / 15
1 5 1 9
2% 1:100,000 (L8 )
Taware (1997)
(saliva-activated bioadhesive drug delivery system)
20 1x15
3 1
3
2
( ) 5 16 2
369 12 15 18 21, 30,
40, 50, 60 (superficial probing)
(deep probing) (gingival detachment) 3
41
1



30

30

15 3 " 0
L N
2
2 5
2 5 2
3 49
41 40 81.63%
18.69 1279
3 (17214 11318
)
Car  Horton (2001a)
20% 20% ( )
40
2 1

20%

20% 30 25



20%

20%

20%

Kreider

(

20%

Carr ~ Horton (2001b)

10

20%
20%
3
25
1:100,000

25 21

(2001)
20% (

21
03

20%

60

20%

20%

20%

0.6

2%

3l
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2% 1:100,000 0.2

21 kY. 6 b5
15 20%
1
(Face Pain Scale) 1) 5 ) (pain-
sounds scale) 1 ) 5 ¢
)
1 1 (SEM scale : Sounds Eyes Motors scale)
1( ) 4 )
9 2  (x30 )
2 (p =
0.2573 ) (p = 0.7329)
2
(=002
2003 Julliard Kreider
(2001) 20%
20% ( )
2 3 10
3 (
) 2 1
2 20% 4
30
(Whali -
Wong scale) 1 )9 )

79 (£24) 8@ N )
73%



Stecker 2002
28
5
1
(sticking fraction)
20%
15
Fukayama Umino (2002)
2 20% 60 %
3 30
30
2% 1:80,000 0.9

30

30

20%

20%

29.7%

20%

3
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(control) 20% 0.1
20 3
(PRS : Pain Rating Scale)  1( ) 4

)
60%
20% 3
20
3 60%
60% 20%
(20 )
1979 Gill - Orr 3
(22% ) (2% - 18%
) (5% )
54 2 4
05 30
5
1
1 506 )
Rosa 1999
5% 20% 27
4 5%,



3

1
.. 547
(hacking layer) (ethyl cellulose),
(drug matrix film layer) , 15 (HPMC E15), 400
(PEG 400) (Propylene glycol) ' 15:
400:1 21415
2141
(mucoadhesive layer) 934 (Carbopol 934P)
45
(translucent)
(transparent)
(mucoadhesive strength)
(dialysis membrane)
(n<0.05) '

(n>0.05) (Keongamaroon Ritthidej, 2002)

| 22455 &3



1
Svensson , Petersen,

20

2
Taware (1997)

49 41

Gangarosa (1974)
2 1

3
DeNunzio (1998)

6 1 1,000

Svensson (1994)

58.9%

19

2%
10

20%

#10

61.9%

3
(81%)

1:50,000

(pulpectomy)

#15



4
Sveen (1982)

19
0 (83%)
37

B
Graser ~ Rochester (1984)
® (10% ),

(p=001)

37

75%
2%
%5 (16%)
3
) ® (20%
5
66%
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