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Solid Lipid Microspheres for Controlled Release Abdominal Injection of Local Anesthetic

Yong-Keun Park, Jong-Hwa Lee, Dong-Woo Kim, Jae-Nam Yoon, II-Soon Jun, Eun-Mi Lee,
Gye-Won Lee* and Ung-Kil Jee”
College of Pharmacy, Chungnam National University, Daejon 305-764, Korea
*Department of Pharmaceutical engineering, Konyang University, Chungnam, Korea

Abstract — Local anesthetics are used to reduce pain, but they are so frequently injected to patients. So, we prepared
lidocaine solid lipid microspheres (SLM) as long acting abdominal injection using spray drying method and evaluated drug
entrapment, particle size, SEM, zeta potential and in vitro and in vivo drug release pattern. The particle sizes of SLM were
30~100 um and it is enough to inject into abdominal tissue. The entrapment efficiency of SLM was over 95% as spray dry-
ing method. Surfactant and PC decreased the burst effect by 20~30%. In in vive test, C-6 showed controlled release con-
centration profile in plasma for 8 days and C-5 sustained longer than we expected.

Keywords (1 Solid lipid microspheres (SL.M), spray drying method, lidocaine
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Alek A 717]

Aleko 2= F 7121 (Lidocaine), EE|AHoH, ETBulgl
L-~3Ee|dEZ#(0]3} PC), Polyoxy 8 stearate(Myrj 45),
Polyoxy 50 stearateMyrj 53) ! HFFEHM.W. cut off 12,000)
< SigmaAHUS.APIA 78t ARE-EHT.

dstugd e gl Y8, oEYEHHPLC
gradey> J.T Baker(U.S.A)lA 413t ARg-3F3iTh 1 919
Aloke 55 £ dEs ARSI

717123 Spray Dryer(SD-1000, EYELA, Japan), HPLC
system(Waters 2690 allience, Waters 996 Photo Diode Array,
Waters, US.A.), Laser particle analyzer(Micmtrax®>< 100, Honey-
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well, Inc., US.A.), Zetameter(ELS-8000, Otsuka electronic
Co. Ltd., Japan), A& v]7(S-2350, Hitachi, Japan)°]31tt.

HEHSE

280l AR TEE ARG I TUE oF 220g9] &4
Sprague DawleyZl rate 157U AP &30 2-5A/AH AL
a9t A¥ 22 Agjetns Holgl BL 2 TRl &
5 20~23°C, UEE 5515%, 8% ol Az 12X /A

so 3470k

SLMel M=

X A3 PCE 0|28 SLMe| MM4H - x4z} okge) ulg
o] “1E2] WEe A YT Yohy] H3te] Table [# 2
o] JEHE 100mgeE NAYA7| L A A2 Ez|Aeoliz
Ezn€E 200, 500 2 1000 mg AME-8lo SLME Alx3}
e, & AAES Qg Gl 527 sonicationdlod &
a5k oh2, o371 elxgkel 43S 718 523 sonicaitondh
o 3ejAZT o] §NE thee] X0 E ARVIE BFHE
sfet SIME Alzsiglon of wf 21 a3 P

Irdet Temperature : 55°C

Bicwer : 0.65 ml/min

Azcmizing : 750 kpa

Punp rate : 3

Ne:dle size : 0.71 mm

Cooling the main chamber with ice jacket

w st obge) WEAlolel) v 98-S Uokus] f15le] PC

Table I - Formulations of solid lipid microspheres

£ 718l Table B} 22 2A40) w2} SLME Azsiict. &
A A3 PCE Fstvld#lel 42t 4o} 583t sonicationdt] &
FPAA B2 2HOE Y- 7Axste SLME AlX3Isich

HHEENPD 2718l SLMe| MWAA| - Ex|AsloR1Z) stearic
acidZ®] AFEAAZA My 459 535 AME-3le] SLME #|
Z313ict. Table I} Zo] XA} Mys 2+ #Hste] |sid
Aol 5871 sonicationdF] 91 U, o17]4 BEIRIE 713t
1 5%-7F sonicaitond}o] EE|A|A BERAZIE BRAZS
SLME A|z&3ict.

IS AlzE SLM FolA 8EFdo] £2 C-67 C-7 AAE
Aeate] Myrj 459) & S7HN71HY PCE %7k SLME
A3kt

SLMe| &I}

Table 19] =9 wle} Ax=¥ SIM £ 8588 £33 &
ZoPdo] 2 AAES et thad 2ol Frisieitt.

olE 82 &89 &% - AlxF SLM 20 mgs Fslo] s
g2l 40 moll 587 E3Fste] SAIZ &, BRI oOE] OS
HPLCE ZA319t}. o] w) HPLC 238 thes) v}, & 49
& X-Terra™(5 um, 4.6 X250 mm), ©] 542 A8 (930 m/2)
Eofl 50 mi9] AR Wil IN SABPEFOZ pH 342 %
Aot EUEZ (4:1), 452 1.0 mi/min, FUFE 50 W2A
254 nmellA] 43kt

SLMe| MAR0(Z 248 — Hitachirle] S-23508 AR50 500
B2l 3000812] Hi&Z SEM ARE 45l SLMO d4< &
). o] wf FEF 29 Bl &S 1:100F 3fa, AHEY
AZ A F%) 109 20% P71 ARNC-1~C-6)9F C-68 4
Wl PCE AAFH9] 50%S H7Iet C-7 AAE AN

Ingredient (mg)

Fsrmulations

Lidocaine Tristearin Tripalmitin My 45 Myn 53 PC
A-1 100 200 - - - -
A-2 100 500 - - - -
A-3 100 1000 - - - -
A4 100 - 200 - - -
A-5 100 - 500 - - -
A-6 100 - 1000 - - -
B-1 200 - 2000 - - 300
B-2 200 - 2000 - - 500
B-3 200 - 2000 - - 1000
B-4 200 - 2000 - - 1300
C-1 200 - 2000 200 - -
C-2 200 - 2000 - 200 -
C-3 200 - 2000 500 - -
C4 200 2000 - 200 - -
C-5 200 2000 - - 200 -
C-6 200 2000 - 200 - -
C-7 200 2000 - 500 - 1000
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Table II — Entrapment efficiency of lidocaine solid lipid micro-
spheres formulations

Formulations Entrapment efficiency (%)
C-1 97.22+0.90
C-2 80.51+0.60
C-3 97.58+0.92
C-4 99.74+2.72
C5 88.68+0.91
C6 97.96+0.26
C-7 95.65+1.24

*Values are represented as mean+S.D (n=3).
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Fig. | —Scanning electron microscope (SEM) of lidocaine SLM
formulations.

Table III - Particle size of lidocaine solid lipid microspheres by
spray drying method

Formulations Particle size (um)
C-1 50.47+9.52
C-2 43.97+x7.84
C-3 72.93+1.51
C-4 15.80+1.82
C-5 30.99+5.40
C-6 52.94+7.78
C-7 39.14+3.14

*Val.:s are represented as mean=S.D (n=3).
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g 749l HLB&k] 22 Myrj 45(C-4)7} Myrj 53(C-5)1) B30
A AZAZ717F 172 = AA) Yelsth(Table 1),

SLMe| MERMY| - Z& SLM AAoA Aela =2k 24~
-45mVe] gt& YRl e o] gk kgslA 2Ee degle
ol T U #olgt T 5 UtkY XA FFo| we} o)A
= Aele AR AlagPdAlel e} okzh 2jol7t Q1] Myrj
45(C-1, C-3, C4 4 C-6)Z TE AAY AetASE -35.84,
-42.19, -45.03 2 -43.45mVZ Myrj 53(C-2, C-5)0.Z = =

Table IV —Zeta potential of lidocaine solid lipid microspheres by
spray drying method

Formulations Zeta potential (mV)
C-1 -35.84
C-2 -26.68
C-3 -42.19
C-4 -45.03
C-5 -24.75
C-6 -43.45
C-7 -32.95
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Fig. 2 - Dissolution profile of lidocaine SLM with varying amounts
of (a) tristearin and (b) tripalmitin. key; - ¢ : A-1, M :
A2, A A3, O A4, O: A5, A : A6,
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Fig. 3 — Dissolution profile of lidocaine SLM with varying amounts
of PC. key; - @ : B-1, ll : B-2, A : A3,
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Fig. 4 — Dissolution profile of lidocaine SLM with varying amounts
of surfactants using (a) tripalmitin and (b) tristearin. key;
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Tabl: V —Noncompartmental pharmacokinetic parameters of solid
lipid microspheres after subcutaneous injection in rat

Formulaltions
C-4 C5 C6 C-7
Crmax (ug/mi) 325 6.63 21.68 18.52
Tinax (hr) 1 1 2 24
45
40 F

Plasma cnncentration {q/mf)

100 150 200 250

Time(hr)

Fig. 3 — Time curve of plasma concentration of lidocaine SLM after
abdominal injection of formulation (n=5, Mean=+S.D). key;
-@:C4 O:C5 4 :C6 A :CT7.
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