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Tab 1. Zero order release ;:onstants(KE) in vitro for SRDP and CCT
Product n Regression line r V K{(mg/h) CV(%)
SRDP 6 ‘y=—'20.4988 t +101.7427 ' -0.9953 26.5 2.91
CCT 6 y=—95.0524 t‘+91.6943 -0.9972 95.0 10.08
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Fig 2. Mean serum doxycycline concentrations vs. time curves from eight normal
volunteers who ingested a 200 mg dose as SRDP () or 100 mg CCT (x) in
comparision with the curves generated from the data observed using a- NONLIN
computer program (SRDP: & CCT: &) ’
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Fig 3. Mean percentages of a 200 mg dose of -
doxycycline remaining to be absorbed versus
time in eight normal volunteers who ingested
SRDP (+) or CCT (x)
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Tab 2. The residual sum of squares(SS), Akaike’s information criterion (AIC)
and variance(V) for fitting of monoexponential equations to mean Cxt data
for doxycycline
Product SS AlC v
CCT 0.137072 ~21.8215 0.0124611
SRDP 0.180871 . —16.2296 0.0180871
Tab 3. Pharmacokinetic parameter estimates for doxycyline(200mg) in two
dosage forms (one-compartment)
Ka K ti/z vd AUC Cous tomar
Products (mg/h) Y (h) (L) (h-pg/ml) | (ug/ml) (h)
63.30" 0.047 14.7 67.00 63.21 2.77 3.16
CCT 64.91° 0.045 15.4 69.35 64.86 2.72 3.11’
+6.85 40.005 +7.46 +10.67 +0.31 +0.31
58.08 0.032 21.7 82.21 76.26 2.30 3,94
SRDP 52.70 0.034 20.4 . 80.05 81.27 2.37 4.15
+12.65 +0.011 +20.99 +43.39 +0.82 +0.63
Statistics® +¢ - - - - +

a. Derived from mean serum concentration time curve. d. Mean value(£SD)of individual parameters.
c. t test for treatment pairs. b. Tested only at the 0.05 level of confidence; (+):P<{0.05; (—):P>0.05
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Tab 4. Values of the weighting, input, and response functions, and data points
actually observed in the pharmacokinetic study on SRDP (time steps At=0.5)

Time Input Weighting Response Observed
(h) . I(t) W (1) R (1) C (1)
0.5 i 9.190 0.0146 0.13 0.11
1.0 22.724 0.0142 0.46 0.49
1.5 ’ 27.726 ° 0.0139 0.86 0.89
2.0 26.500 0.0136 1.22 1.30
2.5 ’ 22.270 ' 0.0132 1.52 1.81
3.0 16.754 0.0130 1.73 2.16
3.5 . 12.750 0.0126 1.87 2.22
4.0 19.696 0.0124 oo2.12 2,27
T 4.5 23.846 0.0121 2.41 2.29
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DEVELOPMENT AND PHAMACOKINETIC STUDY OF
SUSTAINE DRELEASE DOXYCYCLINE HYDROCHLORIDE
PELLETS

QIU Yi-Hong,* TU Xi-De and MAO Feng-Fei
(Depdrtment of Pharmaceutics, Nanjing College of Pharmacy, Nanjing)

ABSTRACT Encapsulated sustained-release doxycycline hydrochloride pellets
~ (SRDP) were developed. SRDP was designed so that drug release was through a
\diffusion rate controlling membrane constituting the pellet coat and thus could be
used to reduce the gastrointestinal injuries in human induced by doxycycline (DX).
SRDP showed drug liberation pattern which was best described by zero-order kinetic
equation with' release constant being 20.5 mg/h; A tentative two-year expiration date
on SRDP was established; The new dosage form was shown to be significantly less
irritative to gastric mucosa than a commercially available conventional tablet (CCT,)
(p<C0.001), and no more irritating than a placebo. The blood concentration-time
course was demonstrated to fit a classical one-compartment model with apparent zero
order absorption and first order elimination. The parameters were calculated based
on the individual and average serum level data using a NONLIN computer program
with mean values of k,, k, Vd, tg., Cn. being 58.08 mg/h, 0.032 h™*, 82.21L,
3.94h and 2.30 pg/ml, respectlvely Information derived from observed data in vivo
and the pharmacokinetic analysis suggested that during the usual therapeutlc dosage
regimens of DX, SRDH was bioequivalent to CCT. Moreover, in wivo drug availa-
bility well correlated with in wifro values.
Key words Doxycycline; Sustained-release pellets; Irritation; Pharmacokinetics;
Bioequivalence
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