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DESCRIPTION RESULTS

‘Patients hospitalized in certain units of the HFR, such as the intensive care unit, generally | |All the physical compatibilities were validated by measurements of drug mixtures at toh and t4h.
require the administration of several drugs simultaneously. The most used mode of These measurements consisted of a visual observation and measurements of pH, osmolarity anc

administration is intravenous, to be able to prescribe the drugs quickly and regulate the dosage particles under the microscope. This method to measure particles proved difficult to interpret anc
rate.ll However, intravenous access is limited and therefore leads via a Y-port. unrepresentable because only one drop of the mixture was analysed. For a more detailec
measurement, a particle counter should be used. This measurement is not essential to determine

The administration of intravenous treatments therefore requires control of physico-chemical whether there Is any incompatibility.

parameters such as compatibility with the various diluents and product stability after dilution. The | o _ _ _
main diluents are glucose, sodium chloride or ringer Chemical compatibility methods were developed for furosemide, atracurium, noradrenaline,

lactate. This makes it possible to administer large fentanyl, piperacillin/tazobactam, octreotide and pantoprazole. However, challenges were
volumes over a long period and to better control encountered during sample preparation, particularly for the analysis of furosemide with
the dose administered. It is therefore equally - pantoprazole and fentanyl with salts such as KCI or ringer lactate. The chemical compatibility of
important to ensure that the drug and the diluent pantoprazole could not be assessed, and adjustments were required for the preparation of

are compatible, and that the two drugs are fentanyl samples without impacting on the analysis itself.

compatible with each other at the Y port site.l Pump A | Pump B
These administrations can be performed by two |

}
}

x>
L1 1
o
L1 |

\[

Certain compounds such as heparin or calcium gluconate, for example, can be very polar and

distinct venous routes venous routes: peripheral @ D therefore require very specific UPLC columns in to be retained. The analysis of insulin, which is a
venous catheter (PVC) or central venous catheter Patient V-sit por protein, is complicated by its size and structure. However, a method for analysing morphine could
(CVC).Bl The choice of administration of these two easily be set up, as it is an alkaloid like noradrenaline. The same eluents could be used and the
routes depends on various factors: drugs, duration advantage Is that morphine is much less polar than noradrenaline, so a C18 UPLC column could
of treatment, pH of the solution, osmolarity and ‘ be used. In this work, a phenyl hexyl HPLC column had to be used to analyse noradrenaline to
concentration of the solution. retain the compound. It would have been preferable to use a UPLC type column to avoid the

problems associated with MS module. In fact, the flow rate had to be adjusted to 1ml/min, but the
mobile phase contains 98% water, this poses a certain difficulty for the MS In evaporating the
solvent. This method is therefore feasible but not optimal. In the case of piperacillin/tazobactam,
the analysis method was developed so that both components could be quantified simultaneously.
OBJ ECTlVES However, the UPLC lamp was faulty, so samples containing these drugs could not be run. Once
this problem has been resolved, these compatibilities can be studied rapidly. For mixtures

Example of Y administration

The aim is to be able to respond to requests from nursing staff concerning the compatibility of the | | containing heparin, insulin, calcium gluconate, morphine and piperacillin/tazobactam only physical
HFR. The results will be used to define whether there is compatibility and will be used to modify | | compatibility has been studied.
the administration sheets used daily by nursing staff. = =
o) >
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Firstly, _ph_ysu:al compatibility was studied to quickly determine any |_n(-:omp.at|b|I|ty. Physical &E’ S £s
compatibility measurements are also necessary so that subseguent administration protocols can 2 g5 E
be drawn up for nursing staff. Once physical compatibility has been assessed, it can be 5= 3 S E
. . cy epe : : = O =
determined whether chemical compatibility needs to be studied. It is then necessary to check | < % § o 2 -
guantitatively by LC-MS whether 2 drugs administered in Y are compatible. For all tests, AracuiuT 0 mam LR E = 5
: : : ! - : I L £
measurements were carried out at time Oh and time 4h to ensure mixture stability over time. The Furose}r/nide“lgmg/ml 28 S E E ES .
figure describes the strategy used to assess the compatibility of mixtures for Y administration. Gluconate calcium 100 mg/ml T S S 2EQ2 L E £ ©DE
Heparin 417 Ul/ml < g EZ2ES 25 _ S
_ o Insulin 1 Ul/ml v 5 Ed o~ JE ; o
Physical compatibility KC1 0.04 mmol/ml ~ 2 3250% 882
KCI 1 mmol/ml 238529 8¢
KCI 2 mmol/ml < 5 <S 8 o % =
Kphos 0.04 mmol/ml > £ £ % g S
Magnesium sulfate 100 mg/ml = g g = g o E
Morphine HCI 2 mg/mi Zt E8 2
Noradrenaline 400 pg/ml & s 9 g2
Pantoprazole 10 mg/ml i g g o
Piperacillin/Tazobactam 45 mg/mi o 23
Piperacillin/Tazobactam 90 mg/ml 4 %
Ringer lactate O
Sample preparation Visual, microscope, Analytical Octreotide 10 ug/ml
mixture of drugs pH and OsmOIa”ty measurements with Physically and chemically compatible
1:1 measurements UPLC-UV-MS Only physically compatibility confirmed
Incompatibility
Strategy to determine the compatibility of mixtures for Y administration Compatibility table completed according to analysis results

CONCLUSION

The results obtained for physical compatibility already provide crucial information on the stability of medicinal mixtures. For a more complete assessment, the integration of chemical compatibility data
IS essential. Visual observations, pH and osmolarity measurements and particles analysis provide relevant indicators, but understanding the chemical interactions between components Is necessary
to ensure the integrity of pharmaceutical preparations. The technical challenges encountered in chemical analysis underline the importance of being able to identify the source of incompatibility to
ensure reliable results. By combining aspects of physical and chemical compatiblility, nursing staff can make informed decisions, boosting confidence in the use of the medicinal mixtures studied.
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