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It has been established that ionic surfactants, whether cationic or anionic, provide crystalline molecular complexes
stably with various aromatic compounds as additives. Among various additives phenolic compounds are especially
favorable for both surfactant species. Other than these additives, cationic surfactants easily provide crystalline molecu-
lar complexes with basic materials and even with non-polar substances such as biphenyl and phenanthrene. The isolated
surfactant molecular complexes were analyzed by X-ray. To date the number of the obtained surfactant molecular com-
plexes exceeds two hundred species or more and thirty or more of them were structurally analyzed. These surfactant
molecular complexes were shown to be novel surfactant species different from their mother species, supplied with en-
hanced solubility to the complex additives. We applied these characteristics to sparingly water soluble drugs as the com-
plex additive to modify them into easily water soluble drugs. The obtained complex drugs revealed an improved behavior

in solubility and dissolution rate compared with pure drugs.

Key words——surfactant/drug molecular complex; drug solubility enhancement; enhanced drug dissolution rate; drug
characteristics modification; drug/surfactant molecular complex structur-al analysis by X-ray crystallography
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Table 1. Surfactants and Their Abbreviations Dealt with in This
Report

Table 2-1. Crystalline Cationic SMC’s with Phenolic Sub-
stances

Molar composition ratio

Surfactant Abbreviation
(Cationics)
Octadecyltrimethylammonium bromide STAB
Hexadecyltrimethylammonium bromide CTAB
Tetradecyltrimethylammonium bromide MTAB
Dodecyltrimethylammonium bromide LTAB
Decyltrimethylammonium bromide DTAB
Octyltrimethylammonium bromide OTAB
Hexyltrimethylammonium bromide HTAB
Hexadecylpyridinium bromide CPB
Hexadecylpyridinium chloride CPC
Dodecylpyridinium bromide LPB
(Anionics)
Sodium octadecylsulfate SOS
Sodium hexadecylsulfate SCS
Sodium tetradecylsulfate SMS
Sodium dodecylsulfate SLS

Sodium octylsulfate SOS

Surfactant/additive Identification
Surf./add.

CTAB/o-iodophenol 1/1 E(g, UV, EA,
MTAB/o-iodophenol 1/1 E(g, UV, EA,
LTAB/o—-iodophenol 1/1 XR, UV, EA
DTAB/o—-iodophenol 1/1 uv
CTAB/p-iodophenol 1/1 UV, EA
MTAB/p-iodophenol 1/1 uv
CTAB/m-iodophenol 1/1 uv
CTAB/o—cresol 1/1 UV, EA
MTAB/o—cresol 1/1 UV, EA
LTAB/o—cresol 1/1 UV, EA
DTAB/o—cresol 1/1 uv
CTAB/m—cresol 1/1 UV, EA
MTAB/m—cresol 1/1 uv
LTAB/m—cresol 1/1 uv
DTAB/m—cresol 1/1 uv
CTAB/p—cresol 1/1 XR, UV, EA
MTAB/p—cresol 1/1 uv
LTAB/p—cresol 1/1 uv
DTAB/p—cresol 1/1 uv
CTAB/phenol 1/1 UV, EA
MTAB/phenol 1/1 UV, EA
CTAB/o-bromophenol 1/1 UV, EA
CTAB/p-bromophenol 1/1 UV, EA
CTAB/o—cyanophenol 1/1 UV, EA
CTAB/m—cyanophenol 2/1 XR, UV, EA
CTAB/p-cyanophenol 1/1 UV, EA
CTAB/p—-methoxyphenol 2/1 UV, EA
CTAB/p-ethoxyphenol 2/1 UV, EA
CTAB/p—nitrophenol 1/1 UV, EA
CTAB/2-naphthol 1/1 UV, EA
MTAB/2-naphthol 1/1 UV, EA
LTAB/2-naphthol 1/1 uv
DTAB/2-naphthol 1/1 uv
OTAB/2-naphthol 1/1 uv
STAB/p-phenylphenol 2/1 uv
CTAB/p-phenylphenol 2/1 XR, UV, EA
PTAB/p—phenylphenol 2/1 UV, EA
MTAB/p-phenylphenol 2/1 XR, UV
TTAB/p—phenylphenol 2/1 UV, EA
LTAB/p—phenylphenol 2/1 XR, UV, EA
DTAB/p—phenylphenol 1/1 XR, UV, EA
OTAB/p—phenylphenol 1/1 uv
CTAB/hydroquinone® 1/1 XR, UV, EA
MTAB/hydroquinone? 1/1 UV, EA
LTAB/hydroquinone® 1/1 UV, EA
DTAB/hydroquinone 1/1 uv
CTAB/9-phenanthrol 2/1 uv
CTAB/vanillin® 2/1 XR, UV
CTAB/guaiacol? 2/1 XR, UV

a): Bach complex contains two molecules of water in the complex crys-
tal unit. Abbreviations, XR, UV, EA, and EC found in the column of
identification mean the methods utilized to certify the occurrence and the
molar composition ratios, viz., X-ray, UV spectrometry, the elementary
analysis, and electrical conductometry, respectively. Data except for signi-
fied by b) are from Current Topics in Colloid & Interface Science, 2, 1
(1997).
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Table 2-2. Crystalline Cationic SMC’s with Basic Substances

Molar composition ratio

Surfactant/additive Surf. /add. Identification
CTAB/aniline 3/2 UV, EA, EC
CTAB/acridine 2/1 XR, UV, EA
MTAB/acridine 2/1 XR, UV
CTAB/indole 3/2 XR, UV, EA,
EC
MTAB/indole 3/2 uv
LTAB/indole 3/2 uv
CTAB/5-methoxyindole 3/2 UV, EA, EC
CTAB/5-methoxy-2-methylin- 1/1 UV, EA, EC
dole
CTAB/diphenylamine 2/1 UV, EA
MTAB/diphenylamine 2/1 UV, EA
LTAB/diphenylamine 2/1 UV, EA
DTAB/diphenylamine 1/1 uv
OTAB/diphenylamine 1/1 uv
CTAB/o-toluidine 3/2 UV, EA, EC
CTAB/p-toluidine 3/2 UV, EA, EC
CTAB/«-naphthylamine 2/1 UV, EA, EC
MTAB/a-naphthylamine 2/1 uv
CTAB/hydrazobenzene 2/1 UV, EA
CTAB/carbazole? 2/1 XR, UV
CTAB/9-aminophenathrene® 2/1 uv
CTAB/2-methylindole? 2/1 XR, UV
MTAB/2-methylindole® 2/1 XR, UV
LTAB/2-methylindole® 2/1 XR, UV
CTAB/skatole® 2/1 XR, UV
MTAB/skatole® 2/1 XR, UV
LTAB/skatole® 2/1 XR, UV
DTAB/skatole® 2/1 uv
CTAB/4-phenylpyrimidine® 2/1 uv
MTAB/4-phenylpyrimidine® 2/1 uv
CTAB/4-phenylpyridine® 2/1 uv

Regarding the abbreviations in the column of identification see footnote
of Table 2-1. Data except for signified by a) are from Current Topics in
Colloid & Interface Science, 2, 1(1997).
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Table 2-3. Crystalline Cationic SMC’s with Non—Polar Sub-
stances

Molar composition ratio

Surfactant/additive Identification
Surf./add.

CTAB/diphenyl 2/1 XR, UV, EA
MTAB/diphenyl 2/1 XR, UV, EA
LTAB/diphenyl 2/1 XR, UV
DTAB/diphenyl 2/1 XR, UV
CTAB/phenanthrene 2/1 XR, UV, EA
MTAB/phenanthrene 2/1 uv
OTAB/phenanthrene 2/1 uv
HTAB/phenanthrene 2/1 uv

Regarding the abbreviations in the column of identification see footnote
of Table 2-1. All the data are from Current Topics in Colloid & Interface
Science, 2, 1(1997).

Table 2-4. Crystalline Anionic SMC’s with Various Aromatic
Compounds

Molar .
. Hydration
Surfactant/ composition .
additive catio (H,O0/ Identification
(Surf./add.) complex)

SSS/2-naphthol 1/1 0 UV, EA, EC
SCS/2-naphthol 1/1 1 UV, EA, EC
SMS/2-naphthol 1/1 1 UV, EA, EC
SLS/2-naphthol 3/2 4 UV, EA, EC
SDS/2-naphthol 2/1 uv
SOS/2-naphthol 2/1 3 XR, UV
PLS/2-naphthol 1/1 uv
SSS/p-iodophenol 2/1 UV, EA, EC
SMS/p-iodophenol 1/1 UV, EA, EC
SLS/p-iodophenol 3/2 3 UV, EA, EC
SDS/p-iodophenol 3/2 4 UV, EA
SOS/p-iodophenol 1/1 3 UV, EA
PLS/p-iodophenol 1/1 1 UV, EA
SLS/p-bromophenol 2/1 3 UV, EA, EC
SDS/p-bromophenol 2/1 uv
SOS/p-bromophenol 2/1 uv
PLS/p-bromophenol 3/2 1 UV, EA
SLS/p-ethoxyphenol 2/1 3 UV, EA, EC
SDS/p-ethoxyphenol 2/1 3 UV, EA
SOS/p-ethoxyphenol 2/1 uv
PLS/p-ethoxyphenol 1/1 1 UV, EA
PLS/diphenylamine 2/1 uv
PLS/5-methoxyindole 1/1 uv

As for the abbreviations in the identification column, see the footnote in
Table 2-1. All the data are from Current Topics in Colloid & Interface
Science, 2, 1(1997).
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Fig. 1. Photos of the Surfactant Molecular Complex Crystals of CTAB/o-iodophenol
a) MTAB/o-iodophenol, b) and SLS/p-brompophenol, 3) respectively. In a), the gap of the arrow tips shows 0.03 mm length and in b) it shows 0.185 mm
length, respectively. In c), the scale bar shows 0.5 mm length. From Hirata H. et al., Colloid Polym. Sci., 265, 750 (1987) and J. Colloid Interface Sci., 199, 111

(1998).
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Fig. 2. Crystal Structures of Cationic Surfactant Molecular Complexes

b) through g) are of views along a suitable axis of CTAB/m-cyanophenol, CTAB/p-cresol, CTAB/o-iodophenol, CTAB/acridine, and MTAB/biphenyl,
respectively, and b”) through g’) are those along an alternative axis. The views of a) and a’) are the structures of CTAB alone which are adjoined to compare them
with those of complexes. In the views of b) through g), well accommodation of additive molecules are seen between head and tail of two surfactant molecules. The
layer is usually assumed to be along the plane of view of a”) through g”) on which channels composed of additive molecules are seen simultaneously. From Hirata
H., Current Topics in Colloid Interface Sci., 2, 1 (1997) and Bull. Chem. Soc. Jpn., 71, 2109 (1998).
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Fig. 3. Crystal Structure of Anionic Surfactant Molecular Complex,

From Hirata H. et al., J. Colloid Interface Sci., 199, 111 (1998).
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Table 3. Crystal Data of SMC Species
SMC Molar ratio Space group Z a b c o B y v Dx Ref.
(Surf./Add.)
CTAB-series
/o-iodophenol 1/1 Pna2, 8 17.231(2) 8.5132(6) 39.167(4) 5745.3(10) 1.351 [3]
/p-cresol 1/1 P2, 2 32.303(3) 7.4737(5) 5.5743(5) 92.187(11) 1344.79(19)  1.167  [3]
/m-cyanophenol 2/1 P2, 2 33.767(3) 7.4700(10) 5.5750(19) 107.076(7) 1344.2(3) 1.048 [3]
/hydroquinone 1/1(2)* P2,/n 4 8.3546(9) 52.182(2) 7.1699(8) 109.210(8) 2951.7(5) 1.149 [3]
/guaiacol 2/1 P2, 2 5.5123(2) 7.4272(3) 32.4438(14) 92.247(1) 1327.26(9) 1.067 [5]
/vanillin 2/1 P2, 2 5.5967(8) 7.3513(11)  32.389(3) 91.722(10) 1332.0(3) 1.098 [1]
/p;cll1ydroxybenzoic 3/2(0)* P2, 2 33.972(2) 7.3057(19) 16.283(2) 94.208(8) 4030.4(12) 1.143 [3]
acl
/4-chloro-m-cresol 2/1 P2, 2 5.5232(1) 7.3944(1) 33.3594(3) 95.058(1) 1357.12(2) 1.066  [4]
/flopropione 2/2(3)* P1 2 9.747(2) 40.114(16) 9.214(2) 93.80(3) 117.869(17) 90.41(3) 3174.8(16) 1.200 [4]
/indole 3/2 PI 2 13.250(8) 32.161(5) 9.230(1) 88.91(1) 92.55(3) 91.38(3) 3927(3) 1.123  [33]
/2-methylindole 2/1 P2, 2 5.5160(16) 7.4290(14)  31.680(6) 90.449(11) 1298.2(5) 1.100  [5]
/skatole 2/1 P2, 2 5.4934(3) 7.4105(4) 32.3954(19) 92.313(1) 1317.92(13) 1.084 [5]
/3;ilndoleacelic 2/1(1)* P2,/m 2 11.014(3) 7.357(4) 32.588(8) 97.80(3) 2616.2(11) 1.171 [8]
acl
/acridine 2/1 P2, 2 32.066(2) 7.4014(7) 5.5898(4) 91.602(8) 1326.13(18)  1.137  [3]
/carbazole 2/1 P2, 4 32.571(4) 7.361(2) 10.965(5) 97.59(2) 2605.9(15) 1.142 [7]
/phenoxazine 2/1 P2, 2 5.5427(10) 7.411(3) 31.5660(15) 90.415(7) 1296.7(5) 1.168 [7]
/phenothiazine 2/1 P2, 2 5.563(4) 7.473(7) 31.800(4) 90.38(4) 1322.0(15) 1.166  [7]
/2-phenylpyridine 2/1 P2, 2 5.5155(9) 7.3905(10)  31.7718(8) 90.916(9) 1294.9(3) 1134 [7]
/4-phenylpyridine 2/1 P2, 2 5.4661(13) 7.3920(17) 31.8556(16) 90.962(16) 1287.0(4) 1.141 [7]
/dibenzofuran 2/1 P2, 4 11.005(4) 7.350(2) 32.259(3) 98.535(15) 2580.4(12) 1.155 [7]
/diphenyl 2/1 P2, 4 5.5042(10) 7.4043(11) 31.7181(7) 90.796 (8) 1292.5(3) 1.135 [7]
/phenanthrene 2/1 P2, 2 5.5198(8) 7.3854(14) 32.964(5) 92.830(12) 1342.2(4) 1.122 [8]
PTAB
/diphenyl 2/1 P2, 2 5.5856(19) 7.452(3) 30.405(7) 93.38(2) 1263.4(7) 1.124 [7]
MTAB-series
/o-iodophenol 1/1 Pca2, 8 17.288(3) 8.292(7) 37.327(13) 5351(5) 1.381 3]
/flopropione 2/1 P2,/m 2 11.6511(6) 7.3421(4) 28.8002(14) 99.491(1) 2429.9(2) 1.168 [4]
/2-methylindole 2/1 P2, 2 5.5240(1) 7.4240(1) 29.85280(2) 92.879(1) 1209.42(3) 1.104 [5]
/skatole 2/1 P2, 2 5.5092(12) 7.395(2) 30.204(6) 94.325(18) 1227.0(5) 1.088  [5]
/acridine 2/1 P2, 2 5.5308(6) 7.3629(19) 29.678(6) 93.142(13) 1206.8(4) 1.172 M
/diphenyl 2/1 P2, 2 5.5498(7) 7.4563(6) 29.709(5) 94.205(13) 1226.1(3) 1.120  [7]
TTAB
/diphenyl 2/1 P2, 2 5.5870(16) 7.4455(16) 28.269(6) 95.54(2) 1170.4(5) 1.133 [7]
LTAB-series
/o-iodophenol 1/1 P2,/n 8  8.269(7) 33.130(6) 9.073(6) 94.54(5) 2478(3) 1.416  [3]
/2-methylindole 2/1 P2, 2 5.5400(1) 7.4173(2) 27.3813(3) 95.786 (1) 1119.42(4) 1.109 [5]
/skatole 2/1 P2, 2 5.5072(2) 7.3926(2) 27.9224(7) 94.068 (1) 1133.93(6) 1.095 [5]
DTAB
/diphenyl 2/1 P2, 2 5.5792(10) 7.3945(17) 25.070(2) 92.375(5) 1033.4(3) 1.149 [7]
CPB
/flopropione 1/2 PI 2 23.158(2) 33.433(3) 7.8499(6) 92.884(7) 98.322(7) 108.440(6) 5675.2(8) 1.204 M
SOS
/2-naphthol 2/13)* Pca2, 16 14.1234(13) 51.953(5) 9.3778(7) 6881.0(11) 1.279 [7]
*: Numbers within the parentheses show hydrated water molecules in the crystal unit.
: Data of under preparation.
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Fig. 4. Thermogravimetrically Detected Additive Stability in the Molecular Complex Crystal Matrix of Cationic Surfactants

1) Thermal stability of CTAB complexes with various additives of p-cresol (O), o-iodophenol (A), diphenyl (1), and indole (<), respectively. Open sym-
bols show pure additives and half shaded symbols of the same shape show each complex. 2) Homologously observed thermal stability in crystalline molecular com-
plexes of 2-methylindole (alone, @) with CTAB (00), MTAB (QO), and LTAB (A), respectively, and 3) Thermogravimetry of crystalline molecular complexes
yielded from anionic surfactant, SSS (A), SMS (), SLS (A) with p-iodophenol (O), respectively. From Hirata H., Current Topics in Colloid Interface Sci., 2,

1 (1997) and Bull. Chem. Soc. Jpn., 13, 1097 (2000) .
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Fig. 5. Comparison of the Additive Decay for UV Light in the Cationic 1), and Anionic 2) Surfactant Molecular Complex Crystal

Matrix with Their Naked State

Open symbols in 1) show the systems of CTAB/2-naphthol (O), CTAB/indole (A), CTAB/diphenylamine (), CTAB/catecol (0), and CTAB/p-ethox-
yphenol (), respectively, and symbols of the half shaded of the same shape are of the corresponding each additive of the naked state. In 2) symbols show the sys-
tems of SLS/p-bromophenol (O), SLS/2-naphthol (), and SLS/p-ethoxyphenol (), respectively, and the half shaded of the same shape are of the correspond-
ing pure additives, respectively. From Hirata H. et al., Appl. Surface Sci., 161, 249 (2000) and J. Colloid Interface Sci., 228, 32 (2000) .
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Fig. 6. Comparison of the Additive Resistivity for Oxygen at 60°C, 1) and at 80°C, 2-1) and 2-2), between the Two State of Naked
and Occluded in the Cationic Surfactant Molecular Complex Crystal Matrix

Open symbols in 1), O, O, A, and < show each system of CTAB complexes with hydroquinone, indole, diphenylamine, and flopropione, respectively, and
the solid symbols of the same shape show each corresponding additive in the naked state. In 2-1) O, A, [, <, and O show the systems of CTAB complexes with
2-naphthol, hydroquinone, p-ethoxyphenol, indole, and diphenylamine, respectively, and the solid symbols of the same shape show each corresponding additive in
the naked state. In 2-2), O, [, and A show the systems of STAB/ibuprofen, CTAB/hymecromone and CTAB/chloromezanone, respectively and the solid sym-
bols of the same shape show each corresponding additive in the naked state. The diagram 3) exhibits no oxygen resistivity for additives of p-bromophenol (O), 2-
naphthol (A), and p-ethoxyphenol ((J) in anionic surfactant (SLS) complex systems shown by the solid same shape symbols. From Hirata H. et al., Appl. Surface

Sci., 161, 249 (2000) and J. Colloid Interface Sci., 228, 32 (2000) .
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Fig. 7. The x vs. Concentration Behavior of the Crystalline

Cationic (10-1), and Anionic (10-2) Surfactant Molecular
Complex Solution Systems
Symbolsin 1), O, D, A, and [0 show the complex systems of CTAB
with o-cresol, o-iodophenol, 2-naphthol, and indole, respectively. The up-
permost line (- ) shows the solution behavior of CTAB alone system.
In 2, O, @, A, and O show the complex systems of SLS with, p-
bromophenol, and p-ethoxyphenol at 30°C, and 2-naphthol, and, p-io-
dophenol at 45°C, respectively. The dotted line with symbols of (---@---)
and (- V¥---) show the solution behavior of SLS alone systems at 30°C and
45°C, respectively. From Hirata H., Current Topics in Colloid Interface Sci.,
2,1 (1997).
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Table 4. The cmc’s of the Crystalline SMC
Mothers and complex cmc (mol/dm3)  Determination
species (Surf./add.) x 1073 temperature (°C)

I(Cationics)

CTAB 0.92 30
MTAB 3.82 30
LTAB 14.5 30
DTAB 65.5 30
CTAB/o-cresol 0.84 30
MTAB/o-cresol 3.15 30
LTAB/o-cresol 10.2 30
DTAB/o-cresol 32.0 30
CTAB/m-cresol 0.87 30
MTAB/m-cresol 3.04 30
DTAB/m-cresol 34.2 30
CTAB/o-iodophenol 0.71 30
MTAB/o-iodophenol 1.83 30
LTAB/o-iodophenol 5.95 30
CTAB/2-naphthol 0.60 30
MTAB/2-naphthol 1.73 30
CTAB/1-naphthol 0.82 30
CTAB/m-cyanophenol 0.91 30
CTAB/p-ethoxyphenol 0.93 30
CTAB/aniline 0.87 30
CTAB/o-toluidine 0.90 30
CTAB/p-toluidine 0.93 30
CTAB/indole 0.62 30
MTAB/indole 2.66 30
LTAB/indole 8.90 30
CTAB/acridine® 0.53 30
CTAB/5-methoxyindole 0.79 30
CTAB/5-methoxy-2- 0.73 30
methylindole

CTAB 1.13 40
MTAB 3.57 40
LTAB 17.50 40
CTAB/p-ethoxyphenol 0.51 40
MTAB/p-ethoxyphenol 1.95 40
LTAB/p-ethoxyphenol 7.50 40
STAB 0.36 60
CTAB 1.56 60
MTAB 5.25 60
LTAB 19.2 60
CTAB/2-naphthol 1.01 60
MTAB/2-naphthol 3.08 60
LTAB/2-naphthol 11.0 60
STAB/p-phenylphenol 0.153 60
CTAB/p-phenylphenol 0.65 60
MTAB/p-phenylphenol 1.84 60
LTAB/p-phenylphenol 6.60 60

11 (Anionics)

SLS 8.40 30
SDS 30.5 30
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Table 4. (continued) b s v *
Mothers and complex  cmc (mol/dm3)  Determination i)
species (Surf./add.) x 1073 temperature (°C) 101
o
S0S 117.0 30 '
SLS/p-bromophenol 4.10 30
SDS/p-bromophenol 12.4 30
SOS/p-bromophenol 39.0 30
SDS/p-ethoxyphenol 4.40 30
SOS/p-ethoxyphenol 14.2 30 o 102},
SLS/2-naphthol 4.20 30 5
SSS 0.20 45 &
SCS 0.61 45
SMS 2.09 45
SLS 9.10 45
SDS 34.5 45 103),
SOS 124.0 45
SSS/p-iodophenol 0.10 45
SMS/p-iodophenol 1.31 45
SLS/p-iodophenol 4.00 45 . . . .
SDS/p-iodophenol 13.4 45 10 12 14 16
SOS/p-iodophenol 58.0 45
SSS/2-naphthol 0.18 45 Carbon number (N)
SCS/2-naphthol 0.48 45
SMS/2-naphthol 1.30 45 o M * ¢ ® ¢
SLS/2-naphthol 4.00 45
Data except for signified by a) are from Current Topics in Colloid & In-
terface Science, 2, 1(1997).
10°Y
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Fig. 8. The Relationship of cmc vs. Carbon Number
Symbols in 1), quaternary ammonium type cationic surfactant homo-
logues (@): and their various complex homologues of o-cresol, (O): m-
cresol, (A): o-iodophenol, ([0): and indole, ((D): respectively, and in 2),
sodium alkyl sulfate type anionic surfactant homologues (@) (at 30°C) and
(&) (at 45°C), and their complex homologues of 2-naphthol, (O0): p-io-
dophenol, ((D): at 45°C and p-bromophenol, (A)at 30°C, respectively.
From Hirata H., Current Topics in Colloid Interface Sci., 2, 1 (1997).
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Fig. 9. Conductometrically Observed Krafft Phenomenon in Aqueous Solution Systems of Surfactant Molecular Complexes
The system of CTAB/flopropione, 1): CTAS*/naproxen, 2): and SLS/2-naphthol, 3): respectively. * octadecyltrimethylammonium sulfo-salicylate. From

Hirata H., Current Topics in Colloid Interface Sci., 2, 1 (1997).
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Table 5.

Krafft Points of the SMC

Surfactant complex
(Surfactant/additive)

Krafft point (°C)

Conductivity

(r)

UV-spectroscopy

CTAB/p-phenylphenol
CTAB/o-iodophenol
CTAB/2-naphthol
CTAB/p-bromophenol
CTAB/p-ethoxyphenol
CTAB/indole
CTAB/« naphthylamine
CTAB/diphenylamine
CTAB/acridine
SSS/p-iodophenol
SSS/2-naphthol
SCS/2-naphthol
SMS/p-iodophenol
SMS/2-naphthol
SLS/p-iodophenol
SLS/2-naphthol

34.7
18.6
19.7
28.3%
24.9*
19.2
23.5

36.0
22.6
22.7

20.0
24.0
35.3
28.0*
30.4
31.0
21.2

1.0

4.0

0.4

5.3

The values except for asterisked are from Current Topics in Colloid &

Interface Science, 2, 1 (1997).
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Table 6-1. Medicinal Drug Molecular Complexes with Ionic Surfactants
. . Molar composition Preparation
Surfactant Drug Identification . .
ratio (Surf./Drug) medium
CTAB p-cresol X-ray 1/1 H,0
CTAB Isopropylantipyrine uv 2/1 H,0
CTAB Hymecromone uv 1/1 EtOH
CTAB Flopropione X-ray, UV, EA 1/1 H,0
CTAB Chloroxylenol uv 1/1 H,0
CTAB Ethyl-p-aminobenzoate uv 1/1 H,0
CTAB Allopurinol uv 1/1 H,0
CTAB Dipyridamole uv 3/1 H,0
CTAB Ibuprofen uv 1/1 MeOH/H,0
CTAB Theophylline uv 1/2 MeOH/H,0
MTAB Allopurinol uv 1/1 H,O
MTAB Flopropione UV, EA 1/1 H,0
LTAB Floprogione UV, EA 1/1 H,O
CTAS Flopropione UV, EA 1/1 H,0
CPB Flopropione X-ray, EA 1/1 H,O
CPC Flopropione X-ray, EA 1/1 H,O
CTAS Naproxen UV, NMR 2/1 H,O
MTAS Naproxen UV, NMR 2/1 H,O
ALS? Sulfamethoxyazole uv 2/3 H,O
ALS? Sulpiride UV, EA 1/1 MeOH/H,0
ALS? Famotidine UV, EA 1/1 MeOH/H,0
PLS® Flopropione UV, EA 1/1 H,0

a) ALS: ammonium dodecylsulfate

b) PLS: potassium dodecylsulfate

Kao Corporation (Tokyo)
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Table 6-2. Medicinal Drug Molecular Complexes with Nonionic Surfactants
Surfactant commercial . . Molar composition Preparation
Drug Identification . .
name or abbrvn. ratio (Surf./Drug) medium
Emulgen® 985 Phenobarbital uv CHCl,
POELEY 35 Phenobarbital UV, MS, EA 1/3 CHCl,
POECE® 58 Phenobarbital UV, MS, EA 1/3 CHCl,
POY Phenobarbital uv CHCl,
Emulgen 985 Isopropylantipyrine uv MeOH
POELE 35 Isopropylantipyrine uv MeOH
Emulgen 985 Bromvalerylurea uv MeOH
Emulgen 220 Carbamazepine uv MeOH
Emulgen 985 Tryptophane UV, MS H,0
Emulgen A-500 Tryptophane UV, MS H,0
Emulgen 220 Tryptophane UV, MS H,0
Emulgen 840S Tryptophane UV, MS H,0
Emulgen A-500 Mefenamic acid uv MeOH/DMF
Emulgen 320P Erythromicine uv MeOH
Emulgen 320P Kitasamycine uv MeOH
Emulgen 220 d-Camphor uv MeOH

@) Emulgen 985: polyoxyethylenenonylphenylether

Emulgen 220: polyoxyethylenecetylether
Emulgen A-500: polyoxyethylene derivatives
Emulgen 320P: polyoxyethylenestearylether
Emulgen 840S: polyoxyethyleneoctylphenylether

Kao Corporation (Tokyo)
Kao Corporation (Tokyo)
Kao Corporation (Tokyo)
Kao Corporation (Tokyo)
Kao Corporation (Tokyo)

b) POELE 35: polyoxyethylenelaurylether
¢) POECE 58: polyoxyethylenecetylether
d) PO 710: polyoxyethylene-p-nonylphenylether
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Wako Pure Chemical Industries Ltd. (Osaka)
Wako Pure Chemical Industries Ltd. (Osaka)
Tokyo Chemical Industry Co., Ltd.(Tokyo)
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Fig. 10. Crystal Structure of CTAB/Flopropione, 1): and CPB/Flopropione, 2): Respectively
From Hirata H., Current Topics in Colloid Interface Sci., 2, 1 (1997) and Colloids Surfaces, 149, 263 (1999).
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Fig. 11. Comparison of the Dissolution Behavior of Pure
Flopropione (O) with Its CTAB Complex (A) at 25°C
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Fig. 12. Comparison of the Dissolution Rates into Water in the Three Kinds of Specimens of Surfactant/Drug Molecular Complexes

phenol, 3): respectively.
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1)

2)

3)

4)

(A): surfactant and drug physical mixtures (O0), and pure drugs (O), in the systems of CTAB/flopropione, 1): CTAB/skatole, 2): and CTAB/p-phenyl-
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