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Table 1 Parameters of analgesic antipyretic drugs

Manufacturer ng)ilhnii;d Prgj::;t:;n Factory Lot. No. Tablet type Size (mm) * Weight (mg) Color
A JAPAN JAPAN — — Standard 12.2¢, 5.0t 597 White
A GERMANY GERMANY G — Standard 12.2¢, 5.0t 594 White
A POLAND GERMANY H ] Standard 12.2¢, 5.0t 597 White
A SLOVENIA GERMANY H K Standard 12.2¢, 5.0t 596 White
A ROMANIA GERMANY H L Effervescent 25.8¢, 4.0t 3184 White
A RUSSIA GERMANY H M Effervescent 25.8¢, 4.0t 3165 White
A UKRAINE GERMANY H N Effervescent 25.8¢, 4.0t 3175 White
A FRANCE GERMANY H (e) Chewable 18.3¢, 5.2t 1521 Pink
A SLOVENIA GERMANY H P Chewable 18.3¢, 5.2t 1495 Pink
B FRANCE FRANCE 1 Q Effervescent 23.09, 4.4t 2677 White
B RUSSIA FRANCE I R Effervescent 23.0¢, 4.4t 2691 White
B UKRAINE FRANCE 1 S Effervescent 23.0¢, 5.6t 3469 White
C UK (GB) UK (GB) — — Standard 12.8¢, 4.0t 597 White
D ROMANIA ROMANIA — — Standard 13.2¢, 5.0t 843 White
E JAPAN JAPAN — — Standard 10.2¢9, 5.4t 488 White

a) ¢ ; diameter, t ; maximum thickness

Table 2 Measurement conditions of XRD analysis

Bragg-Brentano (BB) Parallel beam (PB)

Scanning axis 6-20 (6s-6d)” 6-20 (6s-6d)

Scanning mode Continuous Continuous

Scanning range 5-45° 5-45°

(26)
Sampling width 0.02° 0.02°
Scanning speed 5.0° /min 5.0 or 1.0° /min
X-ray Power 1.6 kW, 40 kV-40 1.6 kW, 40 kV-40

mA mA

Multilayer mirror Not used Used
Incident Soller slit 5.0 deg 5.0 deg
Divergence slit 2/3 deg 1 mm
Vertical limitation 10 mm 10 mm

slit
Parallel slit analyzer Not used 0.114 deg
Scattering slit 2/3 deg Open
Receiving Soller slit 5.0 deg 5.0 deg
Receiving slit 0.45 mm Open
Slit for monochro- 0.8 mm Not used

mator
Monochromator Bent Flat

a) Os ; 0 sourse, 6d ; 6 detector
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Fig. 1 XRD patterns of powder and tablet analgesic
antipyretic drug with Bragg-Brentano (BB) and
Parallel Beam (PB) methods ; a) powder sample with
BB, b) powder sample with PB, c) tablet sample with
PB, d) tablet sample with BB (shifted)
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Table 3 Parameters of (002) diffraction peak in dif-
ferent measurement methods and sample

preparations
p(l:;?il(()n Peak top FWHM
26) intensity (A20)
Powder sample with BB “ 15.594° 9374 cps 0.206°
Powder sample with PB" 15.560° 4402 cps 0.210°
Tablet sample with PB 15.577° 2235 cps 0.222°
Tablet sample with BB 15.824° 1536 cps 0.303°

a) BB ; Parallel beam

method

Bragg-Brentano method, b) PB ;
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Fig. 2 XRD patterns of powder of analgesic anti-
pyretic drug with ; e) smooth sample surface with BB
method and f) rough sample surface with PB method
(shifted)
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Fig. 3 XRD patterns of reproducibility measurement
of analgesic antipyretic drug with rough sample sur-
face with PB method (shifted)
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Table 4 Reproducibility of (002) diffraction peak top intensity (Units ; cps) and ratios of (112)/(002) Diffraction

peaks
Ist 2nd 3rd 4th 5th Average RSD?
BB with Smooth surface Intensity 10936 8833 9462 9930 8607 9554 9.8 %
Ratio 0.25 0.31 0.30 0.30 0.34 0.30 —
PB with Rough surface Intensity 2812 2576 2503 2912 2636 2688 6.3 %
Ratio 0.56 0.57 0.62 0.54 0.60 0.58 —

a) Relative Standard Deviation
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Table 5 Measurement conditions of XRF analysis (EZ Scan Standard Measurement)

X-ray Power -Theta (de an s

Element Y Slit Crystal Detector ? (dew) Step (deg) Scan 5pe.ed

(kV-mA) (W) Low High (deg/min)
Heavy 50-60 3000 Fine LiF SC 5.000 90.000 0.02 30
Ca 40-75 3000 Normal LiF PC 110.000 116.000 0.05 30
K 40-75 3000 Normal LiF PC 133.000 140.000 0.05 30
Cl 30-100 3000 Fine Ge PC 90.000 96.000 0.05 10
S 30-100 3000 Normal Ge PC 107.000 114.000 0.05 20
P 30-100 3000 Normal Ge PC 137.000 144.000 0.05 20
Si 30-100 3000 Normal PET PC 106.000 112.000 0.05 20
Al 30-100 3000 Normal PET PC 140.000 148.000 0.05 20
Mg 30-100 3000 Normal RX-25" PC 35.270 41.270 0.05 15
Na 30-100 3000 Normal RX-25 PC 43.498 49.498 0.05 15
F 30-100 3000 Normal RX-25 PC 71.734 77.734 0.05 10
O 30-100 3000 Normal RX-85" PC 47.816 55.816 0.05 15
N 30-100 3000 Coarse RX-40° PC 38.582 52.582 0.05 20
C 30-100 3000 Coarse RX-61" PC 23.876 41.876 0.10 30
B 30-100 3000 Coarse RX-75 PC 40.718 60.718 0.10 20

a) ~ e) Synthetic multilayer mirror
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IS8T A= 5 =0T N LT R L7
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VAR T ATV T LADOMED 205 4T EDEVDE AL
7z, EFLBUEMERISEH]CIE, REMOKIZINZ, Bkl
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5. EWSMOKE, MibshiziZE AL oRIHIET &
FOUH ) FUBOEITH o 72, WOFERTIET EF IV
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FER DT DOE S A5596 mg THAHDT, 5D 96 mg 77,
AR E LTEKEOHLEVu—RE FyETO
SFYTTHBEN, TEFUT) FUEOREIHHE
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Fig. 4 XRD patterns of analgesic antipyretic drug ;
a) Standard*' A Japan, b) Standard A Germany,
c¢) Standard A Poland, d) Standard A Slovenia,
e) Effervescent™ A Romania, f) Effervescent A Russia,
g) Effervescent A Ukraine, h) Chewable™® A France,
i) Chewable A Slovenia, j) Effervescent B France,
k) Effervescent B Russia, 1) Effervescent B Ukraine,
m) Standard C UK, n) Standard D Romania,
o) Standard E Japan (shifted)

*1 *3

: standard tablet, *?: effervescent tablet,
chewable tablet, A~E : company name

N7 2o 72 OGS 2 TR 2 1 S DR S D Il
BEEHL Rl h oz

V—=<=7, a7y, 9754 FTAFTEN, AR
DEF IV CHBRMENT WD LRKELDOD L FIMEEH IS
DVTIE, TEFUHY FABORIHBUSMZ, ¥ I
C (7RI NVEVEE) 2, BELKICERLLTTS
TeDIZHEMENT VWL REAKRFESF NI L, VBT
Vo a, 7 VBROBIRSRIEE N T 5 (Fig. 6). 7+t
FOFY FOVEED S O RPTHIE, FEHERIGER o PRI
RTCNEL B> TW5, BRI E L CORMY L RIEHA
DFMME Y, WIS 72 150 mg OREHICHFE NS
TEF I FIEBEOERNHE> TWDL I &, LA RN
WHIET 5 7 2 F V4 F VRO A3 T 400 mg
LY, FHERIGEHID 500 mg & A_D RN LTk 5.
STz 150 mg OB OHPITHFET 5T 2 F VT F
MoREZFHET S &, BHEREEH . Bakiskl =66:1 &
A EBRICHEINZT EF VYY) FIVERO E TR,
(100), (002), (112) D= EMORTEELFHH TS &,
REHETRISEA] - FIuRIEEA =120:1 &% 5. FhY T LD
Ao T2RIMADST7 £ F V%) F ViR & ) & E &R URE DS
KEL, BRIUZE 5 TT2F VY FUVBOEFY —7 D
HENME SN2 TF L) FVBORERL2 L FHEI
NAELYDWMELTCVDLEEZONSL. 2D 3 HETA
FaN7-FWRHE, BEE, BETHIF U TH P, M
Oy PR LSTWE, V=<7 TATEINLRART
X, 20 =10 0FEIHHENS L-7 A IV E Y BED (200)
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Fig. 5 XRD patterns of standard type tablet analge-
sic antipyretic drug fromcompany A ; a) Japan, b)
Germany, ¢) Poland, d) Slovenia (shifted)
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Fig. 6 XRD patterns of effervescent type tablet anal-
gesic antipyretic drug from company A ; e) Romania,
f) Russia, g) Ukraine (shifted)

*A: (200) diffraction peak of Vitamin C (L-ascorbic
acid), *B: (002) diffraction peak of Vitamin C
(L-ascorbic acid)

725 OEHT#HE (Fig. 6 *A) Ao 2 A ENI AT 5 542
DORKERIPREZRT. 20 =28 FHITHMHINLL-T
ANV Y EEORKRED (002) 1 (Fig. 6 *B) b o 2
PENCHARKE WD, 5B TIIRL 2BIEEORETH
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Table 6 Elemental analysis result of analgesic antipyretic drugs (Units : mass%)

Manu- Purchased Tablet Measured element

facturer  country  type F Na Mg Al Si P S Cl K Ca Ti Fe Sr
A JAPAN sY — 0.0207 0.0023  0.0009 0.0014 0.0042  0.0051 — — 0.0030 — — —
A GERMANY S — 0.0264 0.0026  0.0017  0.0022 0.0064 0.0097 — — 0.0025 — — —
A POLAND S — 0.0166  0.0027  0.0011  0.0017 0.0039  0.0050 — — 0.0029 — — —
A SLOVENIA S — 0.0171  0.0029  0.0009 0.0024  0.0050  0.0052 — — 0.0020 — — —
A ROMANIA E” — 13.5 — 0.0015  0.0010  0.0006 — — — 0.0029 — — —
A RUSSIA E 0.0627 13.9 — 0.0012  0.0007  0.0006 — 0.0019 — 0.0029 — — —
A UKRAINE E 0.0101 14.0 — 0.0010  0.0008  0.0004 — — — 0.0027 — — —
A FRANCE C9 00673 0968 6.2 0.140 0.0049  0.0016  0.0109 0.0082  0.0054 0.0728 — — —
A SLOVENIA C 0.194 1.00 6.44 0.135 0.0050  0.0023  0.0105 0.0083 0.0049  0.0792 —_ —_ —_
B FRANCE E — 14.6 — 0.0008  0.0010 — — — — 0.0022 — — —
B RUSSIA E 0.0414 12.6 — 0.0013  0.0005 — — — — 0.0028 — — —
B UKRAINE E 0.0931 10.6 — 0.0015  0.0008 — — — — 0.0042 — — —
C UK S — 0.192 0.0358  0.0078 0.0136 0.0134  0.157 0.0029  0.0051  9.36 — — 0.0031
D ROMANIA S — 0.0055 1.27 0.0237  3.55 0.0080  0.0056  0.0053  0.0028 2.19 — 0.0195 —
E JAPAN S — 0.0106  5.36 1.47 0.0060  0.0059 0.0175  0.0102 — 0.0397  0.0963 — —

a) Standard type, b) Effervescent type, c¢) Chewable
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Many organic compounds, including medicines, have preferred orientation, affected by the
sample-preparation methods, which might cause problems in X-ray diffraction (XRD) analysis.
To arrive at accurate and correct XRD analysis results of such compounds, we need a specially
designed diffractometer, or special techniques to avoid the preferred-orientation effect. ~ X-ray
fluorescence (XRF) analysis is liable to cause misunderstandings that it is weak for anlyzing
organic compounds, since they are composed in mainly of light elements. The recent prog-
ress of synthesized multilayer mirror technology has brought new possibilities in XRD and XRF
analyses. The parallel beam method has been widely used in XRD analysis due to its high res-
olution and sufficiently good brilliance. In XRF analysis, specially designed synthesized multi-
layer mirrors enable us to carry out low-concentration light elemental analysis such as for
boron, carbon, oxygen and so on. In the present work we evaluated the availability of recent
progress related to the synthesized multilayer mirror technology in XRD and XRF techniques
for organic compounds, including medicines, by performing comparative analyses of acetylsali-
cylic acid based analgesic antipyretic drugs.

Keywords : comparative analysis ; synthesized multilayer mirror ; XRD parallel beam method ;
WD-XREF ; acetylsalicylic acid.



