
Halcinonide is a topical anti-inflammatory agent’ with the systematic name 
9c4uom-2lcblom-I IS,l~l7c~~~n~3~~one, cyclic 16,17 ace- 
tal with acetone (E. R. Squibb, New Brunswick, NJ_, USA.). Calorimetric assays 
for steroid? depend on the reactivi~ of only a portion of the molecule such as the 
4-eneG-one conjugated systems. An assay that is based on the integrity of the entire 
mokxxle would best indicate the stability of the drug. High-performance liquid chro- 
matography (HPLC), which can separate closely related compounds on the basis 
of weak competitive interactions of the molecule between liquid mobile phase and 
the stationary column packing material, is the basis of the stability-indicating assay 
described below. 

The liquid chromatograph is assembled from commercially available, inter- 
changeable components. Either a constant voIume pump (Altex OF Waters Assoc.) 
or a precision, constant pressure gas regulator (Hake) from a tank of nitrogen to a 
5UO-ml reservoir (Varian) provides prxssti mobile phase. A precision loop in- 
jector (Chrornatronix or Rheodyne) with a nominal cap&Q of 20 & is used_ The 
column is an octadecylsilane~ reversed-phase (RP-lS), prepacked column partisil 
(Wlmtmm), @%udapak (Waters Assoc.) OS Micropak (V&m)]; U.S.?. designation 
L-L. Detex-&z~ is usually with a Axed wavelength detector (Altex or Chromatronix) 
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at 254 m with the attenuation adjusted to give peak heights at Ieast 40% Of3he 
chart width of the 2S-cm reaxder (Linear Ins~ents). Since the absorption 
maximum of halcinonide is at 239 nm, a variable wavelength detector (SchoeEel 
Instrument) may have greater sensitivi~, depending on the optical system. ‘Ehe 
mobile phase is pesticide or HPLC-grade acetonitrikdouble distilled water (60:40), 
adjusted to give a retention time of approximately 6 min for hafcinonide. If neces- 
=W, in creasing the proportion of a&on&rile decreases the retention time. 

Hakinonide and related compounds, at a concentration of CG. 20 &ml 
mobile phase, are chromatographed with the option of using progesterone (CCL 24 
,~g/mi) as internal standard. A 2U-mi volume of hexanes followed by acetonitri& 
water (2: 1, saturated with HPLC-grade hexanes) is added to 0.5 to 2 g (0.1 to 0.025 %) 
of cream or ointment in a test tube, The test tube is gently heated over a steam bath for 
uz_ Ii min (to dissolve the iipophilic matrix in hexanes), shaken and then uhrasonicated 
for about 20 min. After centriGrgation at 1 fCl0 g for LO min, the lower s.cetonitrik- 
water layer, containing steroid, is drawn off with a syringe and a cannula. The contents 
are quantitatively transferred to a 25ml volumetric fiask. A S-volume of acetonitrile- 
water is added to the test tube. After shaking the tube for cct. 1 min, and recentri- 
f&&ion, *the lower layer is transferred to the vohunetric ffask. A third extraction is 
performed with 5 m! of acetonitrik-water. The contents of the Bask are d&ted to 
volume using aeetonitrik-water that had been used to rinse the syringe and cannuk. 
SoIutions containing haicinonide are diluted with aqueous acetonitrile to 25 ml and then 
injec&&d into the chromatograph. Either peak heights or areas are used for quantitation. 

RESULTS AND DlSCUSSION 

A typical chromatogram is shown in Fig_ 1. Chromatograms of various con- 
centrations of hakinonide, using the recommended procedure, gave linear respon- 
ses passing through the origin. The relative standard deviations (coefficients of varia- 
tion) of 20 sets of standards, with concentrations of 16 to 24 rg/n& ranged from 0.2 
to 1.2%. Hakinonide can be separated from its synthetic precurso rs by HPLC. The 
relative retention time, hased on hakinonide, of the starting eompotmd in its syn- 
thesis, 9a-ffuora-l1~,1~l7~21-tetrahydroxypregn-4ene-3,20_ is 0.18. The 
acetonide, go-fluoro-I IB,16~l7~I-tetrahydroxypregn-4ene-3,20 cyclic 16, 
I7 aceti with acetone, has a relative retention time of 0.32. The acetonide-2f- 
mesylate, produced by reacting the acetonide with me@ chloride, has a relative reten- 
tion ,time of 0.72. Reacting the acetonide-21-mesyIate with lithium chloride in di- 
methygormami de gives haieinonide ; relative retention time = 1 .oO_ 

FormuWed or unformulated ‘Jc-labeled hakinonide in hexanes is quanti- 
tativeIy extracted into acetonitril~water (2:1), as shown by the absence of r&o- 
activity in the hexanes layer_ This acetonit system is an extension 
of a &teptane-acetonitexanes medium. used in the cohrmn chromatography of 
carticos&roids. Aqueous acetonitrile has also been used to extract a reiated steroid, 
triamcinoione acetonide, fro& a formulations_ Internal standards are optional in this 
HPLC assay for haicinonidi in creams and ointments, because the 6nal volume is 
fixed at 25 ml and a precision loop injector is used. The average content of hal- 



Fii. 1. Rewxsed-phase HPLC of halcinonide, using the option of progesterone as intemsl standud. 
Also- units fti scale is 0.08. HaIcinonide elutes in ca. 6 min, progesterone in co. 8 min. 

TABLE I 

HPLC DEFEWMINATlONS OF HALClNO~NlDE CONTENT lN VARIOUS 0.100% FORMU- 
LATlONS 

Formdztion Actual content (%I Number of a’eterminatioorrs Relative stmakrd &v&ion (%) 

oiatrmnt- osB93 12 1.2 
ckxm” 0.0997 6 1.5 
S&ltion”’ 0.0999 9 o-4 

* FommIz&d in m&ly p&tic&d hydmcarban gel and poIyethyIene gIycoIs. 
*I FommIated in mainly castor 0% promuIges. petrolatum, s&one Ikid and water. 

**- Form&ted in mainly poI>ctbyIenc gIycols and water. 

TABLE lI 

HPLC OF HALClNONlDE lN 0.105% SOLUTlONS STORED FOR 27 MONTHS AT 
VARIOUS TEMPERATURES ANZ ANALYZED BY IWO ANALYSTS US5NG COLUMNS 
FROM TWO DIWZPXNT VENDORS 

si.=mQ Tmrpeatue (“C) Barlid coihm Micropk .coLumn 

Analyst AJEdyst 

I II r iI 

I Ambient 
33 
40 

II Ambient 
33 
40 

HL Artlbiexlt 
33 
40 

0.103 
0.101 
0.098 
0.102 
0.102 
0.100 
0.104 
0.103 
0.101 

0.104 
0.102 
0.099 
0.102 
0.103 
0.099 
0.103 
0.102 
0.097 

0.104 
0.102 
osao 
0.102 
0.103 
0.100 
0.105 
0.105 
0.100 

0.103 
0.102 
0.099 
0.099 
0.100 
0.099 
0.102 
0.101 
0.100 
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chde found in ~_~OO~ fomdations are sumnanzed in Tabb L Two dysts, 
using HPLC cobm.ns from two different vendors, analyzed. 0. LO5 oA bdtiouide solu- 
tions stored for 27 monti~~ at vzhs t.empcxMuxs_ The results, Table II, ax-e similar 
within experimenti error. The data summa&& in Tables I and II indicate both tie 
stabiity of hakhonkie i@ the formukftion and the goad precision, accuracy and 
mggxzkssoftheassay. 

As seen in Table IX!!, t.riamcinoIane acetwkie, hxinonide and diftorasone 
d&c&ate can also be chromati~ph& using the reammended HPLC procedure. 
All standard curves are linear and pass through the origk The responses of the 
various standards at-e cod for dihtion to cxkul&e relative standard devi.&ions_ 
Extmctio~~ ofsferoids from various commercial formulations follow the recommend- 
ed prcad~ for halcinonide. 

In suaxn.a~ry, bulk and formulated hakinonide can be rapidly and spdfidly 

quantitated by HPEC. Since the drug can be separated &os.n such cheiy r&ted com- 
pounds as its synth%ic precurso rs, this assay indicates st.ability. The recommended 
extraction and &romasographic procedure can be used for triamcinoIone acetonide, 
ffutionide and difiorasone &acetate, and may be appkable to other steroids. 

We t&u& D. Nagy, L. Kerr, M. Ike, S. Perhan and B. h&lier for performing 
many of ffie HPLC assays, and Drs. G, Brewer, K_ Rorey and R MiHonig for critica.& 
ly reading this manuscript. 
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