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Abstract

The objective of this study was to evaluate the quality of a
generic intramuscular preparation of ceftriaxone and the innovator
preparation. The first part of this study involved the stability of the
drugs when kept in different temperatures, as dry powder form and after
reconstitution. The second part involved the pharmacokinetics and
bioavailability of each dosage forms of these two different products

for intramuscular administration in healthy Thai volunteers. The



stability of ceftriaxone as dry powder form of both ROCEPHIN and
CEF-3 appeared to be quite stable at least up to 90 days at room (26-
30°C), refrigerated (0-4°C) and freezing (-11°C) temperatures.
However, after reconstitution with 1% lidocaine solution, the
amount of ceftriaxone in both preparations decreased significantly
when kept at room temperature on day 4 and afterwards, but not on
day 1. The stability of both preparations after reconstitution was
satisfactory at 0 and -11°C throughout 90 days. The pharmacokinetic
study of ROCEPHIN and CEF-3 after single intramuscular
administration was perfonned in twenty healthy Thai volunteers. The
study was a double blind, two-period crossover design. Each subject
was randomized to receive a single intramuscular preparation of either
250 or 1,000 mg dosage of ROCEPHIN and CEF-3 preparations. The
time interval between each study day was at least 1 week. Blood
samples were collected before and at 0.25, 0.5, 0.75, 1, 2, 3, 4, 6, 8 and
24 hr after the drug administration. The urine samples were collected at
intervals; during 0-2, 2-4, 4-8, 8-12 and 12-24 hr after the drug
administration. Plasma and urine concentrations of ceftriaxone were
determined by high performance liquid cMoﬁatography(HPLC). The
ceftriaxone concentration-time curves after singie dose of each
ceftriaxone preparations were constructed and used to determine the
pharmacokinetic parameters. One compartment model with first order
input and output, and no lag time for drug given by an intramuscular
route, was used in this study. There was no statistical difference in the
pharmacokinetic parameters between ROCEPHIN and CEF-3 except

for the Cya and Vy after the 250 mg dosage. The C,.x was slightly
higher for the CEF-3 treatment comparing to the ROCEPHIN treatment



vi

(34.3 + 4.8 vs 31.2 + 6.4 ug/mL, p=0.01) with lower V4 values (6.4 +
2.3 vs 7.4 + 3.1 L, p=0.048), but the magnitude of difference was
quite small and unlikély to have clinical significance. Since there was
no significant difference in the pharmacokinetic values when the two
different preparations were administered except for the Cuax and Vy
values with the 250 mg dosage, the values for the same dosage of
ROCEPHIN and CEF-3 were then combined, and compared between
the two different dosages. The ratios of the Cyex and  AUCo4  values
observed after the 1,000 and the 250 mg dosages were approximately
3.5:1 and 3.1:1, respectively. These observations could be explained
by the saturable plasma protein binding and the non-linear
pharmacokinetic characteristics of ceftriaxone when large dose was
administered. The apparent longer Tpax and lower K, observed with
the higher dose was likely to be due to saturable capacity for the
absorption of cefiriaxone from the site of the intramuscular
administration. The apparent shorter plasma elimination ty;, higher CL,;
and higher Cl, might be due to its distinctly non-linear concentration
dependent protein binding, resulting in a disproportional increase in
free (unbound) plasma concentrations. Urinary excretion of cefiriaxone
expressed as percent of dose recovered unchanged in the urine over
time was not different between the two different dosages, neither was
the total cumulative urinary excretion over 24 hr. The mean Cl, with
reference to total ceftriaxone did not increase with dose and was not
different beﬁween the two dosages, but appeared to decrease with time
after the dose. The renal excretion rate of ceftriaxone was observed to
be directly proportional to the plasma concentrations with the

correlation coefficient of 0.917 (n=100). The F,, of CEF-3, both 250 mg
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(1.04 + 0.22, n=9) and 1,000 mg (1.0 + 0.15, n=11) preparations for
intramuscular administration observed in this study indicated the
bioequivalence of this generic CEF-3 and the innovator ROCEPHIN
preparations. This information would certainly be useful for
practitioner considering a generic substitution of an intramuscular
preparation of ceftriaxone, particulary when the cost-effectiveness is

concerned.



viil

T

& s

A I 4 = =1 e ot

o150 NENHNUE asanywdSsudeu luleez lhardaauazany
asdveesnan Insuen Tsuanus mdudisy
fuuFenouluemadasgunwd

d'l Y = = Qt cf’

Horive UNE IYF  AIAAINN

Sneneans uviagn T I unFrINe

AMZAITUNITAOUI NENTINUS

AYomansensd oy, Feang uesd Usemunssums

9TY AT.UN. TN AUGITTUUUN NITUMS
91150 As. Wy, giyen  Ausdanl o assuans
919150 wy. W1 uluso ATTUM3
L4 = 2 = o
819150 A5. 157550 130NNl AITNANT
S T
unfnge

¥
ar as

% Ay & A =
mMIAnIng il TagUsraaaiozlssiugummvosouaw

o A A

. - | 9 = L= =]
Insusnlsusiiadadnndwinaa lasuTannelulszmalaslssumey
ar = s Yoo w é = 1 = 9/ s =
fFueniuaa TasusEmaumsy ¥amsany luarunsnine19e9fUNSANE

=,

faaNundIvess luanmraaz dnnraudeaiazawigur i
1 qf 1 =i = 9/ @ = =) 1 a’
ANINH WA A IUNTOUNSIYDINUNIG ﬁﬂ‘l&ﬂlﬂi SUNYVATRNINTY

o = o 3 a w at =
vaurnaasuaz lulesy hardadve somaestinluematasguamé
ﬂ)’"l’ﬂ“ﬂtl %1ﬂﬂ1§ﬁﬂﬁ1ﬂ11uﬂ\3ﬁ1ﬂlﬂﬂﬂ'll"lfwhlﬂ'iBlﬂﬂimuﬂlﬂﬂﬂﬁﬁﬂaﬁi}’lﬂ

aa Y e @ d.' o = g : =
yTENA Uy Taaiy) sazenneaeinusinaelulssma gaw-n3)



i

' = =1 a 4 of { = %
Tugammany enfianuasdifnasa 90 Tulonu A nguvgite s
gavgimaelszing 2630  ewmaifor  luddudaliguuglmae

1 <4 & A = ~
dizana 04 esrwaoa uazlurewdigiligurglimaslsznm -11
perniraden ot lsfiauanmanuasiivesnendiieignasaeaie
@ 0 P 2 o ad d o roA 9/
dnhazaw 1 % alamuziiufuguuginnusnm Taenuiulienull
hgumgiidonlTinavsssusw insuenlruveseuaisunndnanisaes
= o U - o o 3 1 Qs Ac{ﬂ 9/ ] 1 a’ d' é
Ui tmannsesnaiitioddydaua luiunaitiuduldus ine lutufiniie o
TuaamvoaansazaeasiaNuAedIN 04 Lag -11 sIraIToa Aaon
szaziaan 90 Suiiviimsfnrn msdnuludiuiasudumsinuunds
vaumanswsn sl waziyw-ns el laamsRandwlueian
aviasguamdnu lned iy 20 510 evmaiasez ldsumsguiie 1a5uen
A a o oo NS A
AndnanisaesuTinluving 250 vie 1,000 Fadnsu FensANMIING
uwndd e dgnadaszaven wazemadases lunswrliatasvina
1 o al
veagfiormadas lasundazasauasnsAnyunazaseosliszozveny
t 9 as ¢ a 1 - = 1 ~ at 9far P
aouee 1 dlaw Aledudenrzgninunouiioaalny Ase wazh
1981 0.25, 0.5, 075, 1, 2, 3, 4, 6, 8 ag 24 %1 luandenalasven
3 as s o [ ' 1 s Px
wepntueIainse lasumstnudednilagnznouldsuen  uazi
FIWTATLHIN 0-2, 2-4, 48, 8-12 Az 1224 F2lwendannldfuen
dredrveadeauazilaaizilezgmihlasrnTamarududuve sy
9 as § o

TnsuenTeumeitnmsveslasulans i vilaveunaraussouzge M3
dszifuamandreaumanioz Idvnmadsundsgnemanuidu
Fuyossnan Insuon Tvuiiaidiegdulagordens aszvalouuy
fhassisudsazmiviaeulsfulasassdussduonlunwaian  wans
#au liwuanuuanawvesauadyvaumansvoasusn Insuen Taulu

@ =y e - 9y A
’f)']ﬁ']ﬁ?Jﬂiﬂllﬂi‘]JﬂﬂﬁL“lfﬁuliﬁ$l°11"lf\l-1’l'iUﬂl’)uﬂ1ﬂ31ﬂJLﬂlﬂJ‘lluﬁ‘\:dQ'ﬂﬁl®~iU"l



TuwarawwazalSuasnisnsgawdlveseuiosraraias 1asue i
aua 250 daansy Tasfinuhenududugegavesolunarayuilu
ar I & as d.! Yo =

343 + 48 lulasnfudeliaanasie lAsvenan-ns waz 312 + 6.4
ar 1 = aa d‘! 9as 1 = as

lulnsnfuaeiiadansile ldsuenIs iy drnlTuasmanszaiedives
= =Y d'l o as = = di ar

giin 6.4 + 23 ansie lASUBUEW-NSHaE 7.4 + 3.1 ansile 1aTue

' =3 1 9 ¥

Tsiwu e lsnaudhanrmdudugegaves lunarausz iianu
] L

uenddussNitlodignadd  udvavesn s iwiuties

= 11 =5 ] ar = | =) £ﬂ' = | =1 t ar

nde hivesiianudrguielinalunwadin  enlSouifouaunds

vaurnaasvoseaw InsnonTeulasms W luvine 250 uaz 1,000

a a o T W '

aanfu wun sandivvessadudugagavesn lunamuaz
&t N ¥
wunldnswamun ldsendwonaw nsuenlouvuia 1,000 Haansu
waz 250 vaansy iy 352 - 1 wag 3.1 : 1 ewdidu Feweiuwla
a @ o o &
INaAEUZUINTIVVosangw Insuon IvuduTdsaulunaraunds
- a0 w ¥ o at s o Aw e = '
aunsanamisualld dldaundsrauenansvosenisuiuTsauaz lu
Qs Qs T a ci Py n:!? c!yw ¥ d‘i Y
wlsdududadiu lasasefueniav o iuay usnnidawy Iuiio 14
o oA o EY :3} | e ar =] ¥
oA 1,000 Naansulsannuiunissavenzianududugige
Ay ya ¥ w1 - % A9 A A e
Tunaraumai ldlideandssduainavesnisgaduidosauilemouny
A ldnasnnlasueluwing 250 Nadnsu aaumnisadae luwarain
WA NNANFIEeanaeetUAIRTTInNanas laewns e ldvnng
dd - qf s Qs = a 9/ = cg
numsdudvesmstuvesniulysau i lvterlugdsassinniuuazes
o t v & ' L oA m 1 < ' '
pnudasennT e ldisiu  Ansediadeduas egralsnawluwun
v kY )
Yipvessieraaing lAsuiulinaaelSnmefignasasennuilaanz
Tugikduazmsvsaemulalugianm 24 Frlusiihmsanuuilona
o o t:. YPar -::’w 1 ar ar
dunlefisudvosenildsy  wenvintidanusasinsvsao i lauys
9

fuTpgasaduanududuvosenluwaan  snmsdneiassinu a1y

Tooz a1l afvee Uy w-N5 YUIa 250 1az 1.000 Hadnsusianadnndiy



X

WenlTsuevnue sy Ua1 1.04 + 022 @WaNas 9 5 ) wag

s o o cé d‘ afdy 1 cﬂyl
1.0 + 0.15 @M@auas 11 570 ) Muady  Fwadt laivadneusnng

= 1

= oA o kY A = 3 = w ey
LmﬂicnmmﬂﬂﬂnmﬂammammmammHﬂumwﬁuiﬂﬂﬂamnam

Vo w - o do el o A o
I NeUNY Nﬂﬂ']'iﬁﬂ'hnui]mﬂuﬂi318‘]111@'1?15UllWﬂﬂVl?JWu'lﬂ!ﬂﬂTUﬂﬁ

ar a 9 o =Y 2 9/ FoN | 9/
AumsinufihelumsiiseAnsuudonldsusnnsuenTrusiiaiadn

1
=1 =%

| 9 Y Y o a = o t @
ﬂﬂ'\ﬂJﬂNﬂmﬂ’]WﬂiﬂﬁmENﬂ‘ljﬂ’lﬁ‘uﬁ']SHLLaziJ'i']ﬂ'm']ﬂTl‘]Nl‘ﬂuﬂ'ﬁﬂ‘iﬁﬁﬂﬂ

aldelumsSoudtlesely



