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physicochemical properties would explain the greater inter-
tube variability than intra-tube variability in drug
sorption. Tube materials from Foley catheters leached into
the drug solution which was in contact with the tube. The
leached materials were not identified but might be
plasticizer, adhesives used to bind the teflon layer, or
lubricants used in the tube manufacture. It is possible that
the leached substances could be toxic and incompatible with
the drugs.
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APPLICATION OF RESULTS

Sorption of a significant amount of triazolam to both
Foley catheters and Ross flexiflo G-tubes indicates that
this drug has potential delivery problems in these tubes.
Triazolam sorbs to tubes because of its low water solubility
and high affinity for lipids. Sorption could be reduced by
increasing the water solubility of the drug. Water
solubility of this compound can be increased by increasing
the percent ionized. The pH where triazolam is mostly
ionized is highly acidic and therefore is not practical in
clinical use. Use of co-solvents could possibly increase the
solubility of triazolam in solution, leading to a decrease
in sorption. Drug loss was dependent on the concentration,
the time, the amount of drug exposed, and the flow rate.
Therefore, to minimize drug loss to the tubes, dilute
solutions should be administered in less than 30 mins for
intermittent and bolus administration. Results from this
study suggest that a triazolam concentration of less than 10
mcg/ml at a flow rate of 1 ml/min or greater would not have
significant drug loss to either Foley catheter or Ross
tubes.

Tubes should be washed with water after each dose to
wash the residual drug from the tube surface. Drugs with low
water solubility should not be administered with nutrient
formulas because of the potential for interaction between
food and drug or enhanced interaction of the drug with the
tubes, due to a decrease in water solubility of the drug.
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Appendix A: Monolaver calculations for Triazolam
Fluid density (d) of triazolam = 1.1 g/cm3

Radius of

the molecule (r3) = (3/4nd) * 343 * (1/(6.02 E23))
= 1.237 * 10 E-22
r = 4.98 * 10 E-8
Area of

4nr2

the molecule 5
3.12 * 10 E~14 cm

Mass/cm2 for

monolayer coverage = (343 * (1/(6.02 * 10E-23))}
anr

1.827 * 10 E=8 g/cm?

0.018 mcg/cmz

Appendix B: Statistics and Symbols used in Appendices 1-16

Statistics:

A special case of anova is considered as a two
sample t-test when there are only two groups. The t
values can be obtained from the data tables by taking
the square root of the F ratio value.

Symbols used:
aufs = absorption units full scale
aup = area under peak
n = number of observations
c = control
t = test
esd = standard deviation

measured values are 103 * values shown
(e.g 555 = 555,000)
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Appendix 1: Sorption studies for Triazolam in Foley catheters

Exp. Tube | Drug Conc. Integrated AUP n esd Statistics

# ¥ source mcg/ml | AUFS | Control Test c T C T |F-Ratio Prob

1l I Tab (100) 100 0.2 555 353 2 | 5 17 11 358 <.0001

2 I Tab (100) 100 0.2 634 370 5 7 24 35 212 <.0001

3 I water 0 0.2 - 54 2 2 - -

4 I Tab (100) 100 0.2 847 319 4 2 19 2 1351 <,.0001

5 I Tab (100) 100 0.2 694.5 424 4 2 33 | 15 222 <.0001
II 518 5 36

6 I Tab (100) 50 0.2 332 249 3 ; 10 7 359 <.0001
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Appendix 2: Loss of Triazolam with respect to concentration in Foley catheter
m—
Exp. Tube Drug conc. AUFS | Integrated AUP n esd Statistics
# ¥ source mcg/ml Control Test T c T F~-Ratio Prob
1 Ia Tab (100) 100 0.2 528 199 5 s 20 6 783 | <.0001
IIb | Tab (100) 50 222 101 3 3 8 8 555 <,0001
IIa | Tab (100) 100 528 195 5 |2 |20 4
IIb | Tab (100) 50 222 78 3 |4 8 2
2 Ic | Tab (25) 25 0.02 | 3829 1559 6 |3 {113 97 285 | <.0001
Id Tab (25) 10 1510 1185 5 2 40 124 81 <.0001
IXIc | Tab (25) 25 3829 2544 6 3 113 211
IId | Tab (25) 10 1510 918 5 3 40 60
3 IIXIa | Tab (25) 25 0.02 | 3561 1916 4 4 17 78 297 <.,0001
IIIb | Tab (25) 10 1453 790 2 |4 |74 47 144 | <.0001
IIXIc | Tab (25) 25 3561 2082 4 3 17 182
IIId | Tab (25) 10 1453 869 2 |3 |74 21
'LM
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endix 4: Loss of Triazolam with respect to surface area in Foley catheter

5 L — ]
f
Exp Tube Drug Conc. Integ. AUP n esd Statistics
# ¥ source mcg/ml | AUFS | Control Test cC T c T F-Ratio Prob
1 A (3 ml) | Tab (25) 25 0.02 ] 3382 3050 |6 | 4 56 103 30 <.0001
B (2 ml) 2997 5 60
C (1 ml) 2991 5 104
2 A (3 ml) | Tab (100) 100 0.1 1161 1045 | 4 3 20 10 201 <.0001
B (2 ml) 971 3 10
C (1 ml) 849 2 19
|
3 A (3 ml) | Tab (25) 25 0.02 | 3405 3159 | 4 3 58 31 23 <.0001
B (2 ml) 3423 4 52
C (1 ml) 3203 3 61
4 |D (3 ml) | Tab (25) 25 0.02 | 2287 2080 |6 |5 |17 54 79 <.0001
E (2 ml) | unstirred 1985 4 35
F (1 ml) 2015 5 36
5 |D (3 ml) | Tab (25) 25 0.02 | 2424 2143 |2 |5 | 0.7 53 54 <.0001
E (2 ml) | unstirred 2141 S 29
F (1 ml) 4050 5 20
6 D (3 ml) | Tab (25) 25 0.02 | 2748 2345 | 4 5 36 65 58 <.0001
E (2 ml) 2355 5 69
F (1 ml) 2311 5 42

8L
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Appendix 5: Equilibrium study of Triazolam in Foley catheter

Exp. | Tube | Drug Conc. Integrated AUP n esd Statistics

i # source mcg/ml | AUFS | Control Test ¢c T|C T F-Ratio Prob

1 Ia Tab (25) 25 0.02 | 3793 2807 5 ‘2 25 20 2681 <.0001
i Ib 2759 3 55
Ic 1661 2 22
Id 1444 3 36

2 ITa Tab (25) 25 0.02 | 3793 2766 5 3 25 84 1501 <.0001
IIb 2828 2 10
IXc 1848 3 32
I1d 1813 3 15

m* M
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Appendix 6; Equilibrium study of Triazolam in Foley catheter

Exp. | Tube | Drug Conc. Integrated AUP n esd Statistics
# source mcg/ml | AUFS | Control Test C T C T F-Ratio Prob
1 Iuw | Tab (25) 25 0.02 | 3860 3360 4 3 45 | 113 ﬂ
1w 3398 2 48
2 Tuw 3576 2 19
Iw 3686 2 78
3 JTuw 3752 2 59
Iw 3538 3 81
4 Juw 3668 2 17
Iw 3700 2 : 23
5 JIuw Tab (25) 25 0.02 | 3793 3717 5 2 25 62
Iw 3576 2 9
6 Iuw Tab (25) 25 0.02 | 3838 3499 3 2 108 18
Iw 3485 2 119
7 JTuw 3730 2 4
fiw 3442 2 36
8 Iuw 3688 2 8
Iw 3532 2 77
9 Tuw 3545 2 82
iw 3506 2 134
10 Tuw 3386 2 69
Iw 3465 2 30
SR L _u_-
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Appendix 7: Effect of pre-washing on Triazolam sorption

Drug Integrated AUP n esd Statistics

# | source mcg/ml | AUFS | Control Test C T C T |F-Ratio Prob

Ia | Tab (100) 100 0.1 1064 314 2 50 9 194 <.0001
Ib | Tab (100) 100 389 2 6
Ic | Tab (100) 100 580 2 33
I4d | Tab (100) 100 444 3 48

IIa | Tab (100) 100 0.1 1065 262 2 50 23 300 <.0001
IIb { Tab (100) 100 447 2 28
IIc | Tab (100) 100 397 4 23
IId | Tab (100) 100 472 2 13

IIIa | Tab (25) 25 0.02 | 3635 2783 3 55 55 173 <.0001
IIIb | Tab (25) 25 2980 4 91

IVa | Tab (25) 25 0.02 2562 3 36 561 <.0001
IVb | Tab (25) 25 2627 3 42

bm
Appendix 8: Clinical simulation study of Triazolam in Foley catheter
Rt e
Exp. | Tube | Drug conc. Integrated AUP n esd Statistics
# # source mcg/ml | AUFS | Control Test T C T F-Ratio Prob
I I Tab (25) 25 0.02 | 3451 3467 4 15 51 2805 619

18
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Appendix 9: Sorption studies for Triazolam in Ross tube
e ———
Exp. | Tube | Drug Conc. Integrated AUP n esd Statistics
# F source mcg/ml | AUFS | Control Test C T cC T F-Ratio Prob
1 I Tab (25) 25 0.02 3793 1051 25 29 24048 <.0001
2 I water - 0.02 - 307.7 0.6
3 I Tab (25) 25 0.02 3793 1325 25 28 19784 <.0001
4 I Tab (12.5) 12.5 0.02 2021 1150 46 26 820 <.0001
5 I Tab (12.5) 12.5 0.02 1981 1287 86 | 35 168 .0002
6 I Tab (25) 25 0.02 3860 1876 45 69 2134 <.0001
7 I Tab (12.5) 12.5 0.02 1936 1362 78 35 186 .0003
8 I Tab (12.5) 12.5 0.02 1936 1359 54 98 <.0001
9 I Tab (25) 25 0.02 3860 2040 45 57 2232 <.0001
“ 10 I Tab (25) 25 0.02 3860 1484 48 4449 <.0001
S —————— —————————————————esale—
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Appendix 10: Clinical simulation study of Triazolam in Ross tube
Tube | Drug Conc. Integrated AUP esd Statistics
# source mcg/ml | AUFS | Control Test T c T F-Ratio Prob
1 IT Tab (25) 25 0.02 1927 1776 S| 4|35 57 24 .0017
(ud)
II Tab (25) 25 0.02 3860 3898 4 3 (45 | 66 0.86 .3962
Appendjix 11: Sorption study for Baclofen in Foley catheter

Drug Integrated AUP Statistics

¥ # source mcg/ml | AUFS | Control Test cC T cC T F-Ratio Prob
I tab 1000 0.2 2604 2595 4 4 | 72 40 0.03 0.97
ITa tab 1000 0.2 2604 4 72
ITb 8 tad 1000 0.2 2698 2630 4 3143 45 4.2 0.097

£8
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Appendix 12: Sorption study for Baclofen in Ross tube

EXp. Tube | Drug Conc. Integrated AUP| n esd Statistics
# # source mcg/ml | AUFS | Control Test cC T c T F-Ratio Prob
1 X tab 1000 0.2 2604 2697 | 4 ! 3 | 72 | 11 I 4.76 l 0.0832
Appendix 13: Clinical simulation study for Baclofen in Foley catheter
Exp. Tube { Drug Conc. Integrated AUP n esd Statistics
¥ source mcg/ml | AUFS | Control Test cC 7T c T F-Ratio Prob
III tab 1000 0.2
IV std 1000 0.2
M_
Appendix 14:; Clinical simulation study for Baclofen in Ross tube
mm
EXp. Tube | Drug Conc. Integrated AUP n esd Statistics
# source mcg/ml | AUFS | Control Test C T cC T F-Ratio Prob
1 ITI tab 1000 0.2 2604 2653 4 3172 34 1.12 0.337
h—-——-———-————-—-———-u——— .
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