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Applicability of atmospheric pressure photoionization mass spectrometry (APPI-MS) to the analysis of hydrophil-
ic drugs was investigated. Model compounds with moderate to high hydrophilicity was tested, and most compounds
showed good signal response with APPI-MS, but some compounds with high molecular polarity like folic acid deriva-
tives, glycoside and some nucleic acid derivatives showed very weak signal responses. By observing relationship between
the compounds’ physicochemical properties and APPI response, compounds with higher lipophilicity and less polar sur-
face area were considered to be advantageous for APPI-MS. To provide information for applying APPI-MS to the anal-
ysis of hydrophilic drugs, approximate lower limit of calculated octanol-water partition coefficient and the higher limit
of the number of oxygen and nitrogen atoms were determined to be —0.95 and 6, respectively. These APPI-applicable
model compounds could be analyzed by reversed-phase high performance liquid chromatography-APPI-tandem mass

spectrometry.
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Fig. 1. Chemical Structures of the Model Compounds
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Fig. 2. Absolute Sensitivity in the Mass Spectrometric Analy-
sis with ESI, APCI and APPI and Positive (upper) or Nega-
tive (lower) Ion Detection

Data represent the peak height (cps) in the flow injection analysis of 100
pg analyte.
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Fig. 3. Correlationship of Physicochemical Properties (num-
ber of N and O atoms and cLogP) of Analyte and Absolute
Sensitivity in the Mass Spectrometric Analysis

Sensitivity data represent the peak height (cps) in the flow injection
analysis of 100 pg analyte.
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Fig. 4. Histogram of the Number of APPI-Applicable or not Applicable Compounds, Classified by the Number of N and O Atoms,

cLogP, Polar Surface Area and Estimated Boiling Point
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ROC 73 #7112 &k 0 APPI j# Fi 1 T D 72 3D D i 7
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Fig. 5.
ESI/MS/MS) Compounds in LC-MS/MS Analysis

Representative Chromatograms of APPI-applicable (left column, LC-APPI/MS/MS) or Not Applicable (right column, LC-

The horizontal axis represents time after injection and scaled to 14 min. Injected amount for each analyte was 100 pg.
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WBamorz. £z, IXTOLEYWD RP-HPLC
IERFF 2R U7z, HEBAILRFFAVINE Uy uracil (fRFF
FffH 2.16 43, Fig. 5) J& O fluorouracil (£ §F 5]
2.3647) IZDOWTH, FARORMITKDWMED T
B, 910 PPEINTWD Z &M 5, RP-HPLC 4
ks L TRZYRBDEZEZIEND.

UEoZ &ms, GRIOETFTIUEEMREICDNT
BUKYEDE AT R C18 15 L% W7z 3840 LC/MS/
MS %D FPE D HERE S 7z

] i

APPIIEIZH e > TE i SHE 2 KM ITE <
DD D, KFKDRRENZEDEE L7125 EH#fE
RIND., AMAELREABOIEFEE L TEHERY
BEETH, KHNOINIIKIDOEEELT
cLogP ZH(D FIFBZ &ic&k D, APPIEREAMED
B OHMEZEZRBENCIERETZZENTE,
APPL LM O F AN D 2 EERHETH D T &N
BohElRo7z, ZOEHRIIY MU T X8R E 2T
<<, THEpEICHERESINS APPL k&2
MRAICIE U, AEAREUR R B SRR 5 D 43 2 20 %
fELTW =0ICEREZE AN 5.
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