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Method for Quantification of lonic Excipients in Liposomal Doxorubicin
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PURPOSE RESULTS

Liposomal drug delivery systems offer a transformative platform for delivering diverse
active pharmaceutical ingredients (APIs). Liposomal Doxorubicin Hydrochloride
(DOX) is widely used for treating ovarian cancer, AlDS-related Kaposi's Sarcoma, and
multiple myeloma. Ammonium sulfate (NH,),SO, aids in loading and crystallizing DOX

Table 1. Total ions, external ions, and intra-liposomal ions in doxorubicin HCI liposome formulations
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within the liposomes. Maintaining intraliposomal (NH,),SO, concentrations over 200
mM is crucial for forming DOX sulfate nanorod crystals and ensuring sustained DOX 12.36 0.42 6.33 5.67 4.80 0.40 6.13 1.25 7.56 0.01 0.20 4.42 444.9 260.2
release following injection in vivo. Traditional inorganic ion analysis of liposomal
orowing 1 sanit- 1o1 andlysi> ot Ab 942 0.21 039 586 4.44 331 0.9 027 568 021 611 0.02 011 0.18 423 359.6  248.9
formulations, like ion chromatography, poses challenges, including potential liposome
rupture and ion adsorption. We have demonstrated that capillary electrophoresis — 11.00 0.22 6.03 4.44 369 0.20 597 0.53 7.31 0.03 0.06 392 430.2 230.5
coupled with inductively coupled plasma mass spectrometry (CE-ICPMS) method
selectively quantifies sulfate; however, this approach has some limitations and is n 10.15 0.34 5.81 4.38 3.47 0.28 5.80 0.34 6.68 0.05 0.02 4.04 392.7 237.7
restricted to sulfate due to ICPMS constraints.
— 934 051 TA 6.06 4.14 3.63 0.32 TA 6.02 0.44 5.71 0.20 TA 0.05 3.70 336.0 217.7
CE-ICPMS 4.22 0.16 - 1.28 238.8 - 313.5
O Bj ECTIVE Siyam Ansar et al [1]
Our GOAL was to demonstrate the use of Capillary Electrophoresis combined with "eweli'lvl\?ul':at - 3.9 4.2 3.5 0.8
Capacitively COUpIEd ContaCtIESS COHdUCtiVity Detection (CE'C4D) for high-FESOIUtiOn *The concentrations were calculated based on the total sample volume #The concentration was calculated based on the total liposome internal volume that is 0.017 mL per mL of DOXILL3! TA= Trace amounts
separation and detection of inorganic ions, enabling direct injection of liposomal
formulations without the need for preparatory or separation steps. A B CONCLUSIONS
External - Cations External - Anions U
(o — 15 1 % It was determined that the external NH,* concentration ranged from 3.5-5.2 mM and external SO,% concentration
METHODS o7 / 10 - ot - ranged from 0.3-1.4 mM based on total liposomal sample volume.
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The background electrolyte (BGE) solution consists of 2-(N-morpholino)ethanesulfonic acid of— /| - E _/ ./\. | < Additionally, 270 uM external K* ions were identified in the 2"¢ DOX formulation.
(MES), L-histidine, 18-Crown-6 (18-C-6), and sucrose at pH 6. The samples were spiked with N e <+ Total NH,* ion concentration ranged from 9.3-12.4 mM, and total SO,% ion concentration ranged from 5.8-6.3 mM based
lithium fluoride (LiF) as an internal standard and hydrodynamically injected while maintaining 10 NH; 10 | ) .
. o . o . 5 5 [ on total liposomal formulation.
the capillary temperature at 15°C. For CE separation, 30 kV positive polarity voltage was _ K’ Na R . - . . . . .
applied for 5 mins for cations and -30 kV negative polarity was applied for 5 mins for anion 2" - i 2 0= —— ** Though there are some variation in the levels of total and external ions when comparing DOXIL™ and its generic
—15 |7 —15 |7/ . . . 5 o - :
analysis. The conductivity was measured using eDAQ  C4D. For external liposomal inorganic 8T Sl formulations, all formulations contain an excess of (NH,),S0, (> 200 mM), sufficient for generating rod-like DOX
ions, the samples were directly injected after adding LiF. For total inorganic ions, the DOX g’ 5| /\ D 5t /\ A nanocrystals and maintaining the stability of the liposomal formulation.
formulation was lysed with methanol prior to injection. Measurements of 5 DOX formulations 012 IE— 012 — ** Data obtained using CE-C4D method are comparable to other published method data for NH,* and SO,% ions.
were performed in triplicate, and are reported as mean * SD. 0 10 [ * This method offers unique advantage over other methods, allowing simultaneous detection of diverse ions, providing a
° /\ > \ more efficient and comprehensive analytical solution for ion.
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A Cations B Anions 15 |——5 15 |——5 % This method can be utilized for determination of inorganic ions in other drug products, supporting formulation
. J[oﬂz?o] g 10 / 10 |- / development, quality test, and post-approval monitoring.
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