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Synthesis and Hydrolysis of Ketoprofen Prodrug Conjugated to Poly(Ethylene Glycol)
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ABSTRACT-The objective of this study is to prepare ketoprofen (KP) - poly(ethylene glycol) (PEG) conjugates and to inves-
tigate their degradation kinetics. KP-PEG conjugates were synthesized from KP and PEG methylester by esterification in the
presence of DCC. The KP-PEG conjugates (KPEG) were characterized by IR and 'H-NMR spectroscopy. The hydrolysis of
KPEG with time was studied using HPLC by simultaneous quantification of KP and KPEG. The hydrolysis rate constant was
high at low and high pHs, and showed minimum at pH 4 and 5. As the size of KPEG increases, hydrolysis rate increased. The
slope of degradation rate profile suggests that catalytic reaction seems to occur by specific acid/base catalysis. These results sug-
gest that KPEG could be used as a prodrug for KP, which releases KP slowly in the body.
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Scheme 1-The synthesis of ketoprofen-PEG conjugate.
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Table I-Synthetic yield of methylated poly(ethylene glycol)
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Compound Average Mw. Synthetic yield (%)
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Figure 1-IR spectrum of KPEG 750.
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Figure 2-'H-NMR spectrum of KPEG750.
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Figure 3-HPLC chromatogram showing the simultaneous separation and quantitation of KPEG and KP: degradation of KPEG750 after;
(A) 2 hr, (B) 14 hr (C) 48 hr and (D) 431 hr in phosphate buffer solution (pH 1.0) at 37+0.1°C.
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Figure 5-The degradation profile of KPEG750 in various pH phos-
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Figure 6-The degradation profile of KPEG750, 2000, 5000 in (A)
pH 1, (B) pH 10 buffer solutions. Key : M ; KPEG750, @;
KPEG2000, A ; KPEGS5000.
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KPEGs
41 4 t KPEG750 KPEG2000 KPEG5000
Acid -0.9 -0.7312 -0.5076
.1 H Base 0.88 0.9405 0.8906
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x§ A ‘
g s . L] Table III-Observed rate constant (log K.} for the degradation
3 = A, A of ketoprofen-poly(ethylene glycol) conjugates in phosphate
b A 1 buffer solutions with different pH values at 37°C.
-4 4 n . PH KPEG 750 KPEG2000 KPEGS5000
¢ e (log kons) (log kas) (log kobs)
5 m B 1 -2.162 -1.935 —-1.838
2 -3.156 -2.677 —2.443
0 2 4 6 8 10 3 4,045 ~3.397 2853
pH 4 —4.869 -4.280 -3.154
Figure 7-Rate-pH profile for the hydrolysis of KPEGs in phosphate 5 —4.815 —4.301 -3.259
buffer solution. Key : W; KPEG750, @; KPEG2000, A ; _ _
KPEG5000. 6 4.424 —4.023 3.397
7 —3.632 -3.522 -3.096
8 -2.701 -2.522 -2.366
1 9 -1.841 -1.600 -1.636
10 -0.917 —0.695 -0.575
Slope: -0.9 Slope: 0.89
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Figure 8-Linear fit of the rate-pH profile for the hydrolysis of
KPEG750.
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