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Pharmacokinetic Evaluation and Gastric Ulcer Symptoms comparison of Ketorolac
Tromethamine Sustained-Release Pellets after Oral Administration in Beagle Dogs
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ABSTRACT - Ketrorolac tromethamine (KT), a nonsteroidal anti-inflammatory drug (NSAID) is required repeated admin-
istration due to its short blood half-life. To avoid dose-dependent side effects of KT, sustained-release pellets containing KT
were prepared by coating with Eudragit® RS 100 and Eudragit® NE 30D. The in vitro and in vivo drug release behavior
of KT from Eudragit® RS 100 and NE 30D coated pellet (SR-A), Eudragit® RS 100 coated pellet (SR-B) and conventional
commercial immediate-release tablet (IR) was investigated. KT from SR-A and SR-B was slowly released over several
hours, whereas IR showed rapid initial release in vitro. The pharmacokinetic study in vivo was performed by oral admin-
istration in beagle dogs. 5 mg IR was administered 3 times at intervals 5 hr. Five milligrams of IR was administered 3 times
at intervals of 5 hr and 15 mg of SR-A and SR-B did once. After administering IR, KT concentration in blood showed high
peak- trough fluctuation and stomach ulcer were discovered. On the other hand, SR-A and SR-B sustainedly released KT
and reduced the occurrence of stomach ulcer. There sustained-release pellets will be effective system to minimize dose-
dependent of side effect and improve patient compliance.

Key words — Ketorolac tromethamine, Sustained-release, Pellets, Pharmacokinetics, Gastric endoscopy
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Figure 1-Structure of sustained-release pellet.
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Table I-Condition of coating machine for preparation of
sustained-release pellets

Coating condition

Nozzle size 0.8 mm
Automizing air pressure 1.25 ~ 1.75 bar
Outlet temperature 30°C

Inlet air temperature 36°C

Inlet air volume 25

Air distribution plate type D

Flow rate 12
Increasing spray air pressure 0.5 bar / 5 flow rate

Increasing flow rate 2 flow rate / 5 min

Increasing temperature rate 2°C /5 min
Sugar sphere
KT, 75% KT, 100%
HPMC HFMC
PEG 6000 PEG 6000
Corn starch Corn starch

| Granule containing KT |

Eudragit® RS 100, 7%

Triethyl citrate

Eudragit® RS 100, 7%
Triethyl citrate

| Sustained-release pellet |

KT 25%
Eudragit® NE 30D

Triethyl citrate

| Controlled-release pellet |

Key: HPMC: hydroxy propyl cellulose, PEG 6000; poly ethylene
glycol 6000 KT; ketorolac tromethamine, SR-A: sustained-release
pellet A, SR-B; sustained-release pellet B

Scheme I-Preparation of sustained-release pellets
ketorolac tromethamine.
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Table I1-Fonmulations of sustained-release pellets layer ingredients

. Eudragit® RS 100 layer Containing KT layer Membrane layer
Ingredients
SR-A SR-B SR-A SR-B SR-A SR-B

KT - - 100 100 9.7 -
Sugar spheres - - 300 300 - -
Granule containing KT 200 200 - - - -
Eudragit® RS 100 14 14 - - 200 -
Eudragit® NE 30D - - - - 533 -
Granules coated Eudragit® RS 100 - - - - - -
Triethyl citrate 2 2 - - - -
HPMC - - 40 40 - -
PEG 6000 - - 6 - -
TiO, - - 5 5 - -
Talc 14 14 10 10 16 -
Starch - - 350 350 - -
pigment - - 0.054 0.054 - -
Water - - 1060 1060 184 -
Methylene chloride 107 107 - - - -
Ethanol - - 740 740 - -
Acetone 107 107 500 500 - -
Total 444 444 3,111.054 3,111.054 463 0

Key: SR-A; sustained-release pellet A, SR-B; sustained-release pellet B, KT; ketorolac tremethamine, HPMC; hydroxy propyl cellulose, PEG 6000;

polyethylene glycol 6000
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Figure 5—Plasma concentration of KT after oral adminstration of IR
and SR-A in the beagle dogs. Plasma concentrations were
represented in a logarithmic scale.

Key: @; SR-A, H; IR, KT; ketorolac tromethamine, SR-A(é’
sustained-release pellet A, IR; immediated-release tablet (Tarasyn
tablet), MEC; minimum effective concentration, MTC; minimum
toxic concentration.
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Figure 6—The gastric endoscopy study of beagle dogs after
administration of IR and SR-A at 4, 7, 10 and 13 days.

Key: SR-A; sustained-release pellet A, IR; immediated-release tablet
(Tarasyn® tablet)

Table III-Pharmacokinetic parameters of ketorolac tromethamine in beagle dogs (n=6, mean+SD)

Parameter R SR-A
1st dose 2nd dose 3rd dose Total
AUC, (ug * hr/mL) 5.64+1.89 11.62+2.86 17.44+5.93 64.03+£19.43 56.33+28.79
Chnax (ng/mL) 1.95+0.51 3.25+0.65 4.92+0.95 ¥ 3.76+1.89
Clalley (Mg/mL) 0.93+0.62 2.14£1.02 2.87+1.46 -* 2.34+0.58
Tiax (hr) 1.78+1.05 2.28+1.57 0.89+0.58 10.89+0.58 9.33+3.01

Key: SR-A; sustained-release pellet A, IR; immediated-release tablet (Tarasyn® tablet), AUC,; area under the concentration-time curve, Cpgc
maximum concentration, C,,.y; valley concentration, T,,,; time of maximum concentration, *; not detectable
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