CHAPTER 1V

RESULTS AND DISCUSSION

l/&pamnons were evaluated following

They were tested for weight

1. In Vitro Studies

All three commercial b
the United States Phamacop

specified conditions. Res | i§ 2 r - -f were no changes in physical
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appearances of brands A‘jd C but the color of brand B changed

ix el ?mi% Wik 11 b
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change in amount of active ingredient of only brand B was statistically greater than that of
brand A (p < 0.05) as shown in Tables 6 and 7. The amount of active ingredient of all three

from deep yellow to brown

brands were not determined on days 14, 21 and 28 at both temperature. This was because of
the split of cefiriaxone peak in HPLC chromatogram referring that ceftriaxone was no longer

stable.

In summary, each brand of ceftriaxone intramuscular injection resulted in its own

stability and physical characteristics after reconstituting, such as color of the solutions and the




29

bé}E e 10 5 LR k)

)

&4

3o
(S B>
Cnvs il

4
-
al
o

nid OR 2390

NI AR 2880 ~
P DoL o

LOCK .1

S 8

aTTeEn 2

potf 3 ¢ 2

nZainoh e

STHRT 89.61. 32.75.7

L3

STOP

C-R1A
SHPL #
FILE #
REPT #
ME THED

HNAME

TOTAL
83.81.

C-RI1A ‘l
SMPL % - | GB
FLLE N

REPT 4 43
METHOD 36

ﬂmi’WI Hﬂﬁ‘w dF )

ST T 89.61.11.07,

9 (A) 240 pg/ml

C-R1A
SHPL 4 a9
FILE # 2 :
REPT # 4418 | SR S SR
METHOD 41

# NAME TIME COHC MK RRER

a 4. 99,9999 282197

TOTAL 99.9999 282197

Figure 2 High performance liquid chromatography of ceftriaxone (A) for in vitro studies




Table 3 In vitro studies of three commercial brands of ceftriaxone intramusculz ,u 7 ions

Weight Content of —4 ___..mability Tests
Brand Variation® Active Ingredient tof Active Ingredient (mg/ml)

(n=10) (% L.A) dz ? /‘\\\\‘H day (30°C)

(n=3) 1 p I///& '\‘\\‘\ 1 7 14 | 21 | 28

A 835.58 + 9.61 11151+ 1.12 | 269.73 + 12.78 [ 426805 : \ “‘! 279.45+244 | 21745+2057 | * | * | *
(100%) 2%) =1} . (100%) (77.95%)

B | 83743+13.70 | 11320+1.88 | 260.38+11.1C o8 | 25541 +11.86 | 21852+11.40 | * [ * [ =
(100%) (100%) (85.56%)

C | 837.06+1025 | 114.54+083 | 26236+ 1322 27278 +12.83 | 209.86+2578 | * | * | *
(100%) (100%) (76.93%)

** All values are presented as mean + S.D.

* Unevaluated values (Degradation of active ingredient)

* Weight variation presented in term of mg. of ceftriaxone anhydrous/g of ceﬂnaxonc sodium hydrous
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Table 4 Physical appearances of reconstitued ceftriaxone intramuscular injection

21

28

*%

*%

*%

*%

*%

*%

Band day (4°C) (30°C)
1 ; 14 21

A + ++ ++ g3

B 4+ * * *

C + ++ ++ ++
+ = yellow
+ = decp yellow
* = brown
** = dark brown
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Table 5 Content of active ingredient for stability tests

)

ontent.of active ingrédent g/ml)
Sample 4°C . 30°C
Number Brand A Brand B l’; a1 /“\&\ nd Brand B Brand C
dayl | day7 | AX | dayl | day7 | AX I"}L‘;a\‘“‘\‘ AX | dayl | day7 | AX | dayl | day7 | AX
1 255.42 | 254.54 | 0.88 | 264.13 | 248.33[15.80 \ \ 94.07 [83.01{266.40| 218.96 [47.44]263.38| 180.34 [83.04
2 273.76 | 272.43 | 1.33 | 269.13 | 239.33 [29.80 260.71 (15711281 96| 229.70 |52.26256.98| 229.69 [27.29/267.56| 227.94 | 39.62
3 280.02 | 279.97 | 0.05 | 247.89 | 247.67 | 0.22 _ ' 49.61|1242.84 | 206.91 |35.93|287.40{ 221.30 | 66.10
Mean | 269.73 | 268.98 | 0.75 | 260.38 | 245.11 | 15.27| 262486 | 254.09.| 7.37|279.45| 217.82 [61.63(255.41| 218.52 |36.89| 272.78] 209.86 | 62.92
SD. | 1278 | 13.06 | 0.65]| 11.10 | 502 |14.80| 13220 689 {72 31 244 | 20,57 [18.57) 11.86 | 11.40 |10.11) 12.83 | 25.78 [21.88
AX =

Difference of active ingredies

7
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Table 6  Analysis of Variance for stability tests of three brands of ceftriaxone
intramuscular injections stored at 4° C

33

Source of d.f. Ss® MS° F¢
Variation '
Among group 2 : 271.64 6.0
Within group R\
Total

Calculation data from different
Féo05 (2, 6) =

a = Degree of freeg

b = Sum of squiare

¢ = Mean squarg

d = Variance ratio

e = F value obtained N f_'j-"““‘f_
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Table 7  Comparison of stability tests for each brand of ceftriaxone intramuscular
injections with that of the innovator's product (brand A) stored at 4°C

Brand Ax Statistical Significance
B 14.52 S
C NS

toos(6) =2.447
LSD (0.05) = togs X Samde?S,
S= Slgn]ﬁcam Air J
NS = Not significaff

AULINENINYINT
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Table 8  Analysis of Variance for stability tests of three brands of ceftriaxone
intramuscular injections stored at 30° C

Source of df. 8s® MS* F¢
Variation '
Among group : 645.74 2.09
Within group e B35, 30860

Total

Calculation data from differen
Feo.oS(Z, 6) =
a = Degree of Ireed®
b = Sum of square
¢ = Mean squarg
d = Variance ratio
e = F value obtained

ﬂumwﬂmwmm
ammﬂimummmaa
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36

ease to form a clear solution. These might be due to ceftriaxone powder itself. Different
sources and/or manufacturing processes of the powdered drug could contribute for such

properties.

2. In Vivo Studies

2.1 Clinical Observationrsx

No side €
administration of a high dose 0f.4

for analyzing ceftriaxone concentgatior The method involved precipitation
of proteins from plasma using acetofi wed by extraction of endogenous compounds
o "'."r-""f"

using chloroform and mlfﬂmn@fw 1asé into the chromatography.

The mobile ﬂ M phosphate buffer (pH
3.040.1) 25:75 v/v and 0.4% v/iv tnethylamme Ceftriaxone always exhibited tailing of the

o mﬂiﬂm AWPTITS = =
OF ) pafo R balet mummma $hoonacic) are

shown in F%ure 3. The retention times of ceftriaxone and internal standard were 2.9 and 4.9
minutes, respectively. The method was validated by determining the within-run and between-
run precisions. The percent coefficient of variation (% C.V.) in the within-run and between-
run precision were 1.39-8.78 percent and 3.02-9.91 percent as shown in Tables 9 and 10,
respectively. The efficiency of separating technique used was evaluated by calculating the
-percentage of recoveries and comparing the peak height obtained from spiked plasmas to those
from standard solutions. Results as shown in Table 11 indicated that the analytical method
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Figure 3 High performance liquid chromatography of ceftriaxone (A) and internal
standard (ciprofloxacin : B)




Table 9

38

Within-run precision of ceftriaxone
Concentration Average % C.V.
(ug/ml) Peak Height Ratio

5 0.0581 4.13

10 2.60

20 8.78

5.26

0394 1.39

2353

2.05

3.74

(n=3)
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Table 10  Between-run precision of ceftriaxone

39

(n=3)

AULINENINYINS

Concentration Average % C.V.
(pg/ml) Peak Height Ratio

5 0.0784 3.28

10 0.1483 6.66

20 9.12

3.02

**** 5.39

5.75

9.91

7.29

ARIANTAUNNIING 1A Y
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Table 11  Recoveries of ceftriaxone and internal standard (ciprofloxacin)
Conc. Drug % Internal Standard %
(pg/ml) Peak Height (c.m.) Recovery Peak Height (c.m.) Recovery
Solution | Plasma | Plasma

5 0.1400 3.5167 54.52
20 0.6667 4.2667 68.38
40 1.5667 CONCTeR33. 3.9667 56.00
80 3.1500 _ A\ S 3.9500 60.31
160 6.1000 (“5.9385 4 f fo7:68 & \ 5:9900, " 3.6500 65.30

v X - ~
Mean % Recovery + SiD. [ _p% P‘ \\\ S 60.90 +5.92

(L A\
%Recovery=Peé,k L.J_J_ir"”b' 2% 10

G
AULINENINEINS
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used was independent to concentration. The percentage recoveries of ceftriaxone and internal

standard were in the range of 81.91-100.00 percent and 54.52-68.38 percent, respectively.

The calibration curve of plasma levels of ceftriaxone concentration versus peak
height ratio of ceftriaxone to internal standard was linear upto 240 pg/ml (Appendix C). The
sensitivity of detection was 5 pg/ml.

The plasma ceftria =, -subjects at each sampling time

interval upto 24 hr. after intragauSculariujs s of| rand ‘K and C are shown in Tables 12
to 14. Individual plasma cefiffaxong goncentration-time prefilc for each of 12 subjects are
shown graphically in Figites # go /5.7 C aris .N ‘ the: mean plasma ceftriaxone
concentration-time profile of gach/br: d frgﬁ!_' - ymmarized in Figure 16. The
mean plasma ceftriaxone congén tﬁf-’g all thiée brands. showed nonlinear absorption,

producing an erratic pattern of ez be explained that ceftriaxone has

3 ing control release properties with a
o g ".a"‘,i x ] . ¢

long half-life. The reabﬁrptiog of t th?j*drﬁg t ed a lile change on plasma level

which showed as split p

||
24 Bioequivalenlva]uation
¢

AU NUNTHEINT « s

intravenous and that it results in equally cémplete bloavaﬂlhtv of the injeétéd drug. Careful
AL QEREpRTEA Tl Tl T
concentratlo%s in the blood, have shown that intramuscular injection of drug does not always
assume rapid of complete bioavailability. The absorption of intramuscularly injected drugs can
be quite slow or incomplete or both. The drug concentrations at the site of action after single
or repeated intramuscular injection of some formulations may never equal those obtained after

oral or intravenous administration of the same doses. (Greenblatt et al., 1976)

The bioavailability of drug from intramuscular injection dosage form depends on

penetration and absorption into the general circulation. These factors can be evaluated by




Table 12 Plasma ceftriaxone concentration (ug/ml) from 12 subjects following

intramuscular injection of brand A

42

Subject Time (hr.)
Number | 0.25 05 1.5 s 3 5 8 12 24
1 11.14 | 20.39 2621 | 10.17| 4.27
3 53.21 | 87.22 6137 (2182 0.93
3 4039 | 57.51 31.73 1 31L.10] 6.55
4 61.02 | 90.47 7291 [26.62| 8.83
5 148.25 | 159.99 86.01 | 63.92 | 27.91
6 70.10 | 111.11 95.24 | 73.72 | 31.59
7 165.75 | 165.48 90.48 | 60.08 | 27.04
8 135.11 | 116.08 126.29 | 67.21 | 30.54
3 9 160.13 | 214.16 97.32 | 53.65| 13.03
10 4761 | 79.21 73.80 | 18.77 | 2.81
11 191.77 | 127.76 90.81 | 51.17 | 10.74
12 63.98 | 122.71 110.66 | 61.78 | 24.17
Mean | 95.62 | 112.43 81.90 | 45.00 | 15.70
SEM. | 17.38 | 14.93 ] TIT.1 632 | 330

AU INENINYINS
RINNINANINGIAY




Table 13  Plasma ceftriaxone concentration (ug/ml) from 12 subjects following

intramuscular injection of brand B

43

Subject Time (hr.)
Number | 0.25 0.5 1.5 2 3 8 12 24
1 14.55 | 30.74 99.21 | 47.24 | 18.77
2 55.79 | 56.84 101.99 | 68.87 | 12.11
3 99.37 | 126.58 106.16 | 64.51 |20.84
- 158.06 | 200.17 145.43 | 67.70 | 23.19
- 36.875| 37.98 67.50 | 26.76 | 10.79
. 35.50 | 82.86 68.08 | 25.45 | 9.39
7 84.79 | 65.16 68.30 | 32.50 | 6.25
8 26.82 | 63.48 31.97 | 49.76 | 11.83
9 1116.90 | 174.70 96.19 | 58.26 | 11.21
10 56.41 | 78.52 86.43 | 52.57 | 15.13
11 15541 195.16 125.26 | 5045 | 26.75
12 132.80| 155.13 126.29 | 76.22 | 23.41
Mean | 81.11 | 105.61 | 93.57 | 51.69 | 15.81
SEM. | 1467 | 17.81 9.06 | 482 | 1.90

AULINENINEINS
RN INANINEIAY




Table 14 Plasma ceftriaxone concentration (ug/ml) from 12 subjects following

intramuscular injection of brand C

Subject Time (hr.)
Number | 025 | 0.5 1 512 3 5 8 12 24
1 12.15 | 32.85 | 37.85 | 5595 | 7485 | 61.69 | 77.66 | 75.77 | 79.34 | 30.42
2 | 9316 | 11041 s \\\ ' Ao 13 12197 | 8751 | 6332 | 2162
3 87.23 | 149.38 133.95 |162.60 41687 1115.10 | 89.05 | 78.77 | 30.23
4 |109.65| 149.90 |201.28"'189.72 | 17435 18563117121 |108.58 | 9365 | 3141
5 78.85 | 70.94 1 92 x\\! 114.10 | 85.45 | 33.88
6 |116.11]101.13 117.03 | 64.09 | 19.16
7 115.17 | 162.36 120.78 | 56.01 | 11.92
8 108.42 | 150.02 105.08 | 79.22 | 35.97
9 22.59 | 57.04 53.84 | 26.14 | 4.92
10° .. {:2767.] 82.11 4143 | 9.00 | 247
11 |132.94| 13747 48.86 | 15.61 | 0.20
12 | 7275 | 54.66 66.81 | 37.87 | 12.36
Mean | 81.39 | 104.86 85.74 | 54.82 | 19.55
SEM. | 1165 | 12.95 ‘";:’_m et =01 813 | 826 | 3.74

AUEINININYINS

ARIAATUAMINYAE
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PLASMA CEFTRIAXONE CONCENTRATION

subject no.1

AUEINENITNEINS
RIAINIUNRIINYIAY

Figure 4 Plasma ceftriaxone concentration-time profile of subject number 1 following

Brand A rand B xﬂ. rand C

intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 5 Plasma ceftriaxone concentratiori-time profile of subject number 2 following
intramuscular injection of 1g. ceftriaxone
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Figure 6

Plasma ceftriaxone concentration-time profile of subject number 3 following
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 7 ﬂasma ceftriaxone concentration-time profile of subject number 4 following
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION

subject no.5

* Brand A —% Brand B —+"Brand C
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Figure 8 Plasma ceftriaxone concentration-time profile of subject number 5 following

intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE‘ CONCENTRATION
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Figure 9 Plasma ceftriaxone concentration-time profile of subject number 6 folloeing
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 10 Plasma ceftriaxone concentration-time profile of subject number 7 following
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 12 Plasma ceftriaxone concentration-time profile of subject number 9 following
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 13 ﬂlasma ceftriaxone concentration-time profile of subject number 10 following
intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 14 Plasma ceftriaxone concentration-time profile of subject number 11 following

intramuscular injection of 1g. ceftriaxone
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PLASMA CEFTRIAXONE CONCENTRATION
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Figure 15 Plasma ceftriaxone concentration-time profile of subject number 12 following

intramuscular injection of 1g. ceftriaxone
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Figure 16 Plasma ceftriaxone concentration-time profile from 12 subjects following

intramuscular injection of 1g. ceftriaxone
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determining the relevant pharmacokinetic parameters, Cmax, Tma and AUC. These parameters
were used to characterize the bioavailability of pharmaceutical formulation after
administration. The parameter, Cpa and Tma. represented the rate of drug reaching the
systemic circulation while the AUC values indicated the extent of absorbed drug entering the

systemic circulation.

: i one levels for each treatment

of brands A, B and C ‘ chown in Table 15 were 145:9+13.03, 150.34+11.07 and
148.29+14.01 p ﬁ,ﬁ f was brand B>C>A.
Statistical compa ﬁ ﬁ-ﬁﬂh Mﬁﬂ i‘ima concentrations of
all brands were not sxgmﬁcantly different from each other£p>0.05).

QW'}aﬁﬂﬁﬁulIW]’mEﬂﬂEl

These calculated Cp.c were almost two times greater than those of the
previous studies. The reasons might be the % L.A. of the all test products were closed to upper
limits of the U.S.P. XXIII requirements. The Mongolian subjects have smaller bodies than
Caucasians, hence, smaller volume of distribution is expected and results in higher plasma drug

concentration.




Table 15 Peak plasma concentration (Cra) of three brands of ceftriaxone intramuscular

59

injections
Subject
Number Brand C
1 81.68
2 145.67
3 157.63
4 190.15
5 173.65
6 194.14
7 19451
8 224.30
9 93.99
10 92.59
11 13522
12 95.92
Mean 148.29
S.EM. 14.01

i
AuLINENINeINg
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Table 16 Analysis of Variance for peak plasma concentration (Cray) of three brands

of ceftriaxone intramuscular injections

Source of df. i MS*

Variation

59.44
1,954.38

Among group 2
Within group

0.03

Total

Calculation data from Table 1:

AUEINYNTNEINS
RN TIUNRINEAY




2.4.2 Time to Peak Plasma Concentration (Tp.x)

The time to peak plasma ceftriaxone concentration of each treatment is
shown in Table 17. The average times for brands A, B and C were 1.48+0.22, 2.08+0.38 and
1.74+0.33 hr., respectively. The rank order of these values was brand B>C>A. There were no
statistically significant difference (p>0.05) these three brands (Table 18). The time to

peak plasma ceftriaxone concentrati y well with those found by other
lly etal., 1984).

Tonax of BlandB Sl & i than randsAandC this might be
: ‘ ¢ least soluble among the three

reports, which ranging from 1.5

due to the difference in solubili
brands. Drug concentration in ghe i ed sol on may mdependently of absorption.
After injection of a hypertomi sera ' e injection site by osmotic
forces. From this reason, rated and/or remained in a very
localized depot or precipitate : reducing the absorption rate

(Greenblatt et al., 1976).

LU p: ! H
illustrated in Table 19 as™1769.51+204.97, 1772.49+165.48 and 1982.50+215.02 pg.hr/ml,

:::;fr:@:mmmziﬁmﬁf e TR
N wmsamwwawm é}n&l these resul

were relatedto % L.A. of each product, ie. brand C had the highest % L.A.

The values of AUC in this study were greater than those presented by
Meyers et al. (1983) (903.5+588.9 pg.hr/ml). The difference might be caused by the difference
of the studv condition and assay method, and the difference in nationality as previously
described.

61




Table 17 Time to peak plasma concentration (Tra) of three brands of ceftriaxone

62

intramuscular injections
Subject ; Trax (hr.)
Number Brand A Brand B Brand C
1 5.04
2 1.31
3 1.21
4 1.26
5 2.48
6 . £78
7 1.18
8 1.50
9 2.02
10 1.46
11 0.36
12 1.32
Mean 1.74
SEM. 0.33

AULINENINYINT
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Table 18  Analysis of Variance for time to peak plésma concentration (Tpa) of three
brands of ceftriaxone intramuscular injections

Source of df. ss® MS°® F¢

Variation

Among group ; 18 1.09 0.89
Within group /

Total

,.'“"'—-‘_'I""‘ . X { /
Calculation data from Taby
Fo0s(2, 33) =,

AUEINENININg
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Table 19  Area under the plasma concentration-time curve (AUC) of three brands of

ceftriaxone intramuscular injections

64

Subject AUC (ng.hr/m))
Number Brand A Brand B Brand C
1 55017 o 1389.40 2306.18
2 a7/ 212529
3 2378.83
4 2570.46
5 2812.65
6 2672.48
7 2514.41
8 2340.99
9 1123.93
10 670.84
11 1063.55
12 121037
Meat 198250
SEM 215.02

1
1l

AuLINENINeINg
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Tible 20 Analysis of Variance for area under the plasma concentration-time curve (AUC)
of three brands of ceftriaxone intramuscular injections

Source of dar. 58" MS* F¢
Variation
Among group 2 365232 182616 0.39

A%

Within group 33 466295.8

" Total 35

Calculation data from Tab |
Feo.os (2 33)= ‘ .

AutIngningIns
RIAINTUNRINYINY
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The pharmacokinetic parameters of all brands ; Cpa, Tmax and AUC,
which were examined for the differences using ANOVA indicated that all test products did not
showed any statistically significant differences among each other. Therefore, they were
considered bioequivalent.

2.5 Pharmacokinetics of Ceftriaxone Intramuscular Injections

The pharmacokinetic B ); /& om the PCNONLIN computer

program (Figure 19) indicat: v-h-m—u armag xone in Thai male healthy

volunteers could be expla 2] with first-order absorption

and first order elimination.<FHis n//ﬂ%‘ .~ atel et al. (1982).

')

:',{1.‘
]

2:5.1 AbSOr on Rate ¢ ns p: H:‘_'. .
/ [L-'
-f-"

The average : . constant 6 brands A, B and C were

3.3+0.69, 2.34+0.57 and 3.02%0.9 hr.j.#‘

ts are shown in Table 21. These
values agreed with the previous : 7al. 1984 (3.1+0.73 hr."). There were no
statistically significant difference ani¢ s threg brands (p>0.05) (Table 22).

PR A 2nd C. This might be
atively to thosem the two brands. It could be
explained as the same reason &s of Trma evaluation.qs
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2.5.2 hmmatlon Rate Cogstant (Kea)
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The average C imination rate constant for

according to the slowest sal!

0.12+0.02, 0.1210.01 and 0.09+0.01 hr.”, respectively. Results are presented in Table 23.
Statistical analysis as seen in Table 24 indicated that there were no significant difference
among these values (p>0.05). The values were closed to those reported by Meyers et al.
(1983) (0.13+0.22 hr.™).
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2.5.3 Half-life (t:)

The mean half-life of ceftriaxone for brands A, B and C were
7.08+0.84, 6.36+0.66 and 8.18+0.85 hr., respectively (Table 25). The values agreed with
those investigated by several studies ranging from 5.4-10.9 hr. (Patel et al., 1982 ; Meyers et
al., 1983 ; Richards et al., 1984 ; Scully et al, 1984 ; Borner et al., 1985). Statistical analysis
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Table 21  Absorption rate constant (K,) of three brands of ceftriaxone intramuscular
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injections
Subject K, (hr.")
Number Brand A Brand B Brand C
1 0.25 0.54
2 2.83
3 3.22
4 2.90
5 1.20
6 1.80
7 3.14
8 2.04
9 1.40
10 5 1.73
11 12.81
12 2.6
Mean 3.02
SEM. 0.92
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Table 22  Analysis of Variance for absorption rate constant (K,) of three brands of

ceftriaxone intramuscular injections

Source of d.f. Ss® MS® F¢
Variation
Among group 0.44

Within group

Total
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Table 23  Elimination rate constant (K;) of three brands of ceftriaxone intramuscular

injections

Subject Ka (br.)

Number Brand A Brand B Brand C
1 0.04-
2 0.08
3 0.07
4 0.08
5 0.07
6 | 0. 0.08
7 2 413 A\ \ 0 0.09
8 0.11
9 ‘ 1 0.10
10 ! % =l 0.18
11 = 0.13
12 0.09

e A
Mean 878 0.09
SEM. 0.01
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Table 24  Analysis of Variance for elimination rate constant (K.;) of three brands of
ceftriaxone intramuscular injections

Source of Variation d.f. Ss® MS® F¢
Among group 2o 6.44x10° 322x10" - 1.22
Within group o5 3% 2.65x10°

Total T

Calculation data from Table :

F%o0s(2,33) 5
a = Degree of

AULINENINYINS
RINNINUNINYA Y




Table 25 Biological half-life (t;2) of three brands of ceftriaxone intramuscular injections
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Subject ti (hr.)

Number Brand A Brand B Brand C
1 2.20 455 15.66
. 4.68 9.16
3 9.59
4 8.45
5 9.34
6 8.21

i F 8.10
8 2 4 6.10
9 ‘, = 6.74
10 i 3.86

iy G ¥

11 w'f 5.20
12 ,r—r, = 7.77

Mean 7.08 “,.—-% 8.18

SEM. fa A 0.85
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Table 26  Analysis of Variance for biological half-life (ti2) of three brands of ceftriaxone

intramuscular injections
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Source of or Ss° MS¢ F¢
Variation

Among group , Ja 1.34

Within group. N8 |‘ - 7.48
Total ‘

‘Calculation data from Table 23
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Table 27 Estimated pharmacokinetic parameters (Mean+S.E.M.) of three brands of ceftriaxone
from 12 subjects following intramuscular injections

Pharmacokinetic Statistical
Parameters - Products F-test Significance
(Mean+S.EM.) Brand A
Comac (pg/ml) | 145.90+13.03 0.03 NS
(2.824)"
Tealor) 1.48+0.22 0.89 NS
| (2.824)"
AUC (ug.hr/ml) | 1769.51+204.9 0.39 NS
(2.824)"
K, (hr') 0.44 NS
(2.824)"
K (hr.?) 0.1240.02 122 NS
' (2.824)"
ty2 (hr.) 7.08+0.84 1.34 NS
(2.824)"
NS = Not signifi : ,
* = MeantS.E.M. pii
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