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TEER MR BEBE 4 A EXRIT 3% A NI A VIHIRIERAI L 7 = U 7L RN
3% 7 a v~ A IR A A2 D TR EERER 21T o o BE O MR BR Eh AR & bl L 7
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MICH-GCP #EHL O FFIRABRIZOWTIE, ZOEREHTHZ &,

(2) Peer-reviewed journal &G, A & « 7 U v REORERW

PubMed (28 TLLF ORI (2 &0 iRz ¥ L7z,
((dentistry) AND local anesthetics[Title]) AND review[Publication Typel
ZORER, A0 F ORI HH E N, 2O T, BREBELS ERENROH L 4 7RI
DOWNT, KAIOME - &, A2ME, 2T oR#oME 2 L TITRT,
1) Becker b DO#HE 3
il FH AT RE 72 Jm) AT BRI 751 D e RAE I B D W TR STV 5,

Table 2. Local Anesthetics Available in Cartridges®#*

Duration of Anesthesia

. N Pulpal Soft Tissue
Maximum Dose, Elimination
Formulation mg/kg ( Total) T Vs g(min) Infiltration Block

2% lidocaine (plain) 4.5(300) 96 5min — 2h
1:100,000/1: 50,000 7(500) 55-65min 80-90 min 3-5h

epinephrine
3% mepivacaine (plain) 6.6 (400) 114 20-30 min 45-65 min 2-3h
(2%) 1 : 20,000 levonordefrin 7(550) 40-60 min 60-90 min 3-5h
4% prilocaine (plain) 6 (400)* 96 10-15 min 45-65 min 3-4h
1: 200,000 epinephrine 6 (400)* 35-45 min 50-70 min 3-6h
Articainel : 200,000/ 5-7(500)+ 20 60-75 min 90-120 min 3-5h

1: 100,000 epinephrine
Bupivacainel : 200,000 (90)+ 210 30-45 min 4-7h 8-12h

epinephrine

" Dose for prilocaine is conservative; some references allow 8 mg/kg and 600 mg total.

I Dose for articaine is 7 mg/kg in the US package insert, but the Canadian package insert suggests 5 mg/kg for children. Total
adult dose has not been published, but based on conventional average adult weight of 70 kg a total of 500 mg is suggested.

# Not FDA approved for children under the age of 16.

2) Moore & D ¥
A NI A CEERE T M AE SRR 2359 < M I A 2 B 7 < T h 40 2R BRIER S
BondZent, WM CTITEERMELZ ED TS, BRI —F) v L
TIE 3% HA XL 2 TEVAR 7 VT 7 U iR 2% 8 & LTHilkEnTnd,

Local Anesthetic Serum Concentrations

0.5 0.6

A 3% mepivacaine

04

2% mepivacaine
2% mepivacaine/levonordefrin

0.2

O 2% lidocaine
2% lidocaine/epinephrine

CONCENTRATION (meg/ml)
[l

01

= T 1 1 ! 1
5 15 30 60 90

TIME (minutes)

Fig. 1. Serum concentrations of lidocaine and mepivacaine after a single cartridge of each
agent administered with a vasoconstrictor and without a vasoconstrictor. Open circles repre-
sent 2% lidocaine plain; closed circle, 2% lidocaine with 1:100,000 epinephrine; open squares,
2% mepivacaine plain; close squares, 2% mepivacaine with 1:20,000 levonordefrin; and open
triangles, 3% mepivacaine plain. (Data from Goebel WM, Allen G, and Randall F. Circulating
serum levels of mepivacaine after dental injection. Anesth Prog 1978;25:52-6; and Goebel
WM, Allen G, and Randall F. The effect of commercial vasoconstrictor preparations on the
drculating venous serum level of mepivacaine and lidocaine. J Oral Med 1980;35:91-6.)
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JRIPTRREEANC R 2 R R Z T 52720, ARG &L BEORENGHELRE LT
% (Tabled),

Table 3
MRDs of injectable local anesthetics

Concentration of Local Maximum Number of

Anesthetic Concentration of epi/levo Maximum Dosing Cartridges

Agents Adult MRD/1b* 50l IS51b
(Brand Name) mg/mL* /cartridge” /Cartridge* MRD (m /b) Adults® Child Child
2% Lidocaine, 1:100,000 epi 20 36 0.018 500 33 138 46 23
2% Lidogaine, 1:50,000 epi 2 36 0.036 s00 33 138 46 23
2% Lidogaine plain 2 36 — 300 2.0 8.3 2.8 14
A% Articaing, 1:100,000 epi 40 72 0.018* 500 3.3 5.9 23 1.1
4% Articaine, 1:200,000 epi 40 72 0.009* S00 3.3 5.9 23 1.1
3% Mepivacaine 30 54 — 400 26 7.4 25 1.2
2% Mepivacaine, 1:20,000 levo 20 36 0.09 400 26 111 3.7 1.8
4% Prilocaine 40 72 — 600 4.0 8.3 2.8 1.4
4% Prilocaine, 1:200,000 epi 40 72 0.009 &00 4.0 8.3 28 1.4
0.5% Bupivacaine, 1:200,000 epi 5 2 0.009 90 0.6 10 NR MR

All cartridges are assumed to contain approximately 1.8 mL.

Abbreviations: epi, epinephrine; levo, levonordefrin; MRD, maximum recommended dose; NR, not recommended.

* Caloulation for drug concentration. For example, 2% lidocaine solution = 2 g/100 mL = 2000 mg/100 ml = 20 mg/mL.

® Calculation of mg/cartridge. For example, 2% lidocaine: 20 mg/mL » 1.8 mL/cartridge = 36 mgcartridge.

* Calculation of myg/cartridge of epinephrine: for example, 1:100,000 = 1 g:100,000 mL = 1000 mg:100,000 mL = 0.01 mg/mL. A 1.8-mL cartridge contains
0.018 mg of epi.

“ Calculation of weight-based MRD: for example, 500 mg for a 1504b adult = 500 mg/150 Ib = 3.3 mg/lb.

* Calculation of maximum number of cartridges: for example, for lidocaine/epi, the adult MRD for lidocaine/epi is 500 mg; 500 mg/36 mg per cartridge = 13.8
cartridges.

3) Haas DA 1T X 5 #4 »
TR ERA 2 & 0 B S dL 5 S 28 R[] (Table 2) | 1L A8 WA 3B A 0 Ja) BT JhR I
Filfg D e RHELEM & (Table 4) ([ZOWTHMT SN TWD,

Table 2 Expected duration of action of local anesthetics®

Duration of action (min)

Maxillary infiltration Inferior alveolar block
Formulation Pulp Soft tissue Pulp Soft tissue
Articaine 4% with epinephrine 1:100,000 or 1:200,000 &0 190 a0 230
Bupivacaine 0.5% with epinephrine 1:200,000 40 340 240 440
Lidocaine 2% with epinephrine 1:50,000 or 1:100,000 &0 170 &5 190
Mepivacaine 2% with levonordefrin 1:20,000 50 130 75 185
Mepivacaine 3% plain 25 90 40 165
Prilocaine 4% with epinephrine 1:200,000 40 140 B0 220
Prilocaine 4% plain 20 105 55 190

"Approximations only. Adapted primaridy from Yagiela*4 and Haas ®

Table 4 Recommended maximum doses of
local anesthetics with vasoconstrictor

Drug Maximum Maximum no.
dose of cartridges
Articaine 7 mg'kg {up to 500 mg) 7
5 mg'kg in children

Bupivacaine 2 mg/'kg (up to 200 mg) 10
Lidocaine 7 mg'kg {up to 500 mg) 13
Mepivacaine 6.6 mg/kg (up to 400 mg) 11

for 7 if plain=)
Prilocaine & mg/'kg {up to 500 mg) &

* 3% solution without vasoconsirictor
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R MR ERES O D o R R BT R O HELRE R R AT B IO W TR S T %,

Table 2. Maximum recommended doses of local anesthetics for dental infiltration/block injections.™

Maximum cartridges Maximum cartridges

Anesthetic Maximum dose Dose/cartridge for 154-1b adult for 50-1b child
Articaine 4% with 1:100,000 500 mq (3.2 mg/lb) 68 mq/1.7 mlL cartridge i4 24
or 1:200,000 epinephrine
Lidocainge 2% with 1:100,000 500 mg (3.2 mg/lb) 36 mg/1.8 ml cartricge 139 4.4
eginephring
Mepivacaine 3% plain 400 mg {3.0 mg/lb) 54 mg /1.8 ml cartridge 74 238
Prilocaing 4% plain 600 mq (8.0 mg/® for adults; 72 mg/1.8 mlL Gartridge 83

7.0 mg/lb for children, not to

exceed 150 mg)

(3) ZFREZE~OERENRR L L TORHEIRN

<A 2B T D BB >

1) Malamed SF. Handbook of Local Anesthesia. 5th ed., pp65-68, Elsevier, St. Louis,
USA, 2004.7

AENTA IR O b ORERRMEILREMRIC LD | MR 2 & £ 2O HEKKRT
&5 LIz 6. Mo s AN e~ R R O RE R 2R 97, 3% A B30 A iR
A TIE 20 2075 40 43 O AR (RIEMEET 20 57, T 40 77) KU 2
R[22 & 3 IpfE] D AR R IFE 345 DD (Tabled-9), L& IUHEAI RN 3% A & /37
A R AN, M A 2V TT T E RV BE PR R F TR OB L E T
IRVERFE DM BHERICEED 5D (Tabled-10), A B30 o L HEEaHT BUHK) 13/ T A3 E
TRV — B ENNEEFE Z2ZIRET 2568 103K bEH ST 5 =5 FT Al

ThHY, FemBBEFTIILIXI LT REHEDZREHTH 5,

TABLE 4-9
Mepivacaine Hydrochloride
Proprietary Percent Local Duration of
Name Manufacturer Anesthetic Vasoconstrictor Analgesia (min) MRD-m MRD-a
Soft-
Pulpal Tissue
Mepivacaine HCl  Many generics 3 20-40 120-180
Arestocaine Carlisle Labs (20 for 6.6 mg'kg 44 mgkg
Carboeaine Kodak infiltration; 3.0mg/lb 2.0 mg/b
Isocaine Novocol 40 for nerve 400 mg 300 mg
Polacaine Dentsply black) absolute absolute
Scandonest Septodont maximum  maximum
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TABLE 4-10
Mepivacaine HCI Without Vasoconstrictor

Concentration: 3% Ca rtricdge contains: 54 mg
MRD-a 4.4 mg/kg MRD-a 2.0 mg/Ib MRD-m 6.6 mg/kg MRD-m 3.0 mg/lb
Weight Weight Welght Welght
_(kg)  mg Cartridges* (Ib) mg___ Cartridges* (kg) mg Cartridges*  (Ib)  mg Cartridges*
10 44 1 20 40 1 10 66 1 20 60 1
20 88 1.5 40 80 1.5 0 132 1.5 40 120 2
0132 3 60 120 2 30 198 3.5 60 180 3
40 176 4 80 160 3 40 264 5 80 240 4.5
50 220 4.5 100 200 35 50 330 6.5 100 300 5
60 264 5.5 120 240 4 60 396 8 120 360 6.5
70 300 5.5 140 280 5 70 400 8 140 400 7.5
80 300 5.5 160 300 5.5 B0 400 3 160 400 7.5
90 300 5.5 180 300 5.5 9 400 8 180 400 7.5
100 300 5.5 200 300 5.5 100 400 8 200 400 7.5

1. As with all local anesthetics, the dose varies and depends on the area to be anesthetized, the vascularity of the tissues, individual tolerance, and
the technique of anesthesia. The lowest dose needed to provide clinically effective anesthesia should be administered.

2. Doses indicated are the maximum suggested for normal, healthy individuals (ASA I}; they should be decreased for debilitated or elderly patients.

*Rounded to the nearest half-cartridge.

<HARIZBT DHEFREFE>

1) BfE &+ EmE E5 MIEJEE MIEE B2, —F7 &t 5PN %R 57
iz, = 5 38 HA RfOkk 2+, ppl62-170, 2011.%
R - R A T, R RREE, REEREE, RSN RER R TR STV D, R
FES HRANT 3% D RE Tl EINMIEERMObOBEHINTND, E7 R
VU RN 2% Y R A 8K L A% Th 55, MEHFRRFFILN 30 70 & Bv, 1E
FTHEMLESA 0L R A EIT, &N ERN - BAMIZ22200 53 500 mg T
»H5,

(4) FRNIMBFEOBHFENA 74 > ~O@Hk i

<WINZBITDLTA KT A4 FE>

1) American Academy of Pediatric Dentistry, Guideline on Use of Local Anesthesia for
Pediatric Dental Patients. 2005 (revised 2009),
http://www.aapd.org/media/Policies_Guidelines/G_LocalAnesthesia.pdf 9

Maximum dosage 4.4mg/kg maximum total dosage 300mg

Local anesthetics without vasoconstrictors should be used with caution due to
rapid systemic absorption which may result in overdose.

Tablel |2 =2 M= ERRIEC U 2 B = T A O HELE R R BN S T
Do 3% A ENTA IR RAN O G AmEMREI ST 40 4. #HOHEAR T 165 77D
AP D,

HEYTZD ORRFEEHE  4.4mg/kg KM E 300mg

I8 I 38 A & E R W R PTIRER AN L, WO R RN O FE R wmERE &R b0
LOEBELILEND D,
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http://www.aapd.org/media/Policies_Guidelines/G_LocalAnesthesia.pdf

Table 1. IN]JECTABLE LOCAL ANESTHETICS

Duration in minutes*
Maxillary infiltration Mandibular block Maximum dosage™ Maximum total dosage™*
Anesthetic Pulp Soft tissue Pulp Soft tissue mp/kp mg/lb (mg)
Lidocgine 44 20 300
2% plain 5 5-10
2%+ 1:50,000 epinephrine 1] 17 B3 190
2%+ 1:100,000 epinephrine G0 7o B3 190
Mepivaocgine 4.4 20 300
3% plain 25 90 40 165
2%+ 1:100,000 cpinephrine 6l 170 b5 190
2%+ 1:20,000 levonordefrin 50 130 75 185
Articoine 7.0 32 S0
4%+ 1:100,000 epinephrine 6l 1540 90 230
Prilocmine 6.0 7 400
4%, plain 20 105 35 190
4%+ 1: 200,000 epinephrine 40 140 ao 220
Bupivocaing 1.3 0.6 90
(0.5%0+ 1:200,000 epinephrine 40 340 240 440

* Total dosage should be based on child’s weight and should never exceed maximum total dosage.
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