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in rnechanism studies, of the possibilities of cow 
ductioiial as well as junctional sites of action for 
psychotropic agents. 

The need to determine sitc :~nd rnechanisiri of tlie 
conduction rate alteration is apparent. Thc drug 
concentrations usrd in this study were near the 
concentration of chlorproIiiazinc found by Kathan 
and Friedman (8) to alt cr thc permeability of rcsting 
cclls of TetvnRyrrmzcz, p?;iijar?icis. They concludcd 
that this alteration had a lipid sit? of actioti. T r t -  
saki (7) ,  i n  his expc.rimcnts with saponin, has dcrn- 
onstrated that yhartnacdogical alteration of lipid 
can change impulse conduction rate. Hc rcportcd 
that this agent? by an effect on lipid of thc iiiyelin 
sheath, increased tlie time rcquirctl for- iinpulse 
transmission across the internotial segment. He 
fCJUIld, however, that uretlian altered conduction 
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ratc by a nodal rathcr than an iritcrriodal cflcct. 
B study of conduction parameters t n  provide iii- 
iorrnation as to the site of the rate alteration by these 
psychotropic agents is planr~cd. 
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Ion-Exchange Separation and Ultraviolet Spectrophotometric 
Determination of Dextromethorphan in Pharmaceutical Products 

By K. 0. IMONTGOMERY* and M. H. WEINSWIG 

A method for the isolation and determination of dextromethorphan is presented. 
The dextromethorphan is extracted with strong cation exchange resin, AG 50W-X4 ,  
and is subsequently eluted with 1 N hydrochloric acid in 60 per cent methanol 
in water. The dextromethorphan is determined in the eluate by ultraviolet spectro- 

photometry. The assay is used successfully o n  several commercial products. 

HE POPUTAR acceptance of dextromethorphan as T an arititussive agent has brought numernus 
pharmaceutical products to the consumer with this 
as the rnain ingredient. There has been very littlc 
information rcportcd on the analytical procedures 
for the determination of dcxtroinethorphan con- 
ccntrations in liquid dosage forms. 

Saques (1) \vas able to obtain s:i.tisfs.ctory rcsults 
using ultraviolet spectroyliotometry and rioriaqueous 
titration on the pure conipound but control blanks 
had to  be utilized to ovcrcomc interfercnccs from 
excipients. Lee (2) demonstrated the use of the  
classical reincckatc precipitation and colorimetric 
determination on the pure compound. Horioka 
( 3 )  tested a dye complexation and extraction. The 
official method (4) Tor the c~ssay of the pure coni- 
pound and for the oflicial tablets uCilizes noiiaqueous 
titration. Ultraviolet sprctrophotometry aiid paper 
cliromatograyhy (5, 6) liave also been studied. 

The official assay procedure for t h e  syrup rcquirrs 
an involved immiscible solvent extraction and re- 
extraction follow-ed by tlic dctcrmination using 
ultraviolet spectropliotoinetry. 

The prcscnt paper utilizes the ability ol  strmgly 
acidic cation cschnnge resins t o  scpamtc an aniine 
such as dextro~iietli~~rplinn from conininii dosage 
form ingredients prior to detcririiiiatioii oil B spec- 
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trophotomcter. A weakly acidic solution is used 
prior to the use of the strongly acidic solution to re- 
move traces of aromatic amincs from flavors or 
coloring agents that  nay be present in pharmxeu- 
tical products. This typc of scparation using ion- 
cxchange resins has been employed in the determina- 
tion for phenylcphrine by Kclly and Aucrbach (7) 
and by Blake and Nona (8) in tlie determination 
for ephedrine s:rlts. 

EXPERIMENTAL 

Apparatus-Glass column 20 cni. X 1 ctn. with 
stopcock made of Teflon and containing built in 
needle valve for control of flow rate. The column 
is also fitted with a. reservoir with a capacity of 250 
1711. 

-4 suitablc recortling ultraviolct spcctrophotniiictrr 
such as tlie Rccknian DK-%A or Spcctronic 505 
which records in absorbance ur1it.s. 

Reagents.-Catioiiic exchange resin AG 30WX4 
100-200 mesh in hydrngcn form available from Bio- 
Rad Laboratories, Richmond, Calif. Enough resiti, 
about 3 Gm., is added in tlie form of a slurry to the 
glass column and rinsed with water. Hydrochloric 
acid, 0.05 N in C;OvI) methanol in water. Hydro- 
chloric acitl, 1.0 N in GOY; rrielh~iriol in water. 

Standard Solution.--Weigh exactly 160 mg. of 
dextromethorplian hydrobromide N.F. reference 
standard and transfer to a 100-ml. volumetric flask. 
Dissolve aiid adjust the volume with distilled water 
t o  prepare tlir dcsired stnck standard. 

Pipet exactly 1U 1111. of the stock standard iiitci ;t 

200-ml. volumetric flask and adjust the volume with 
1.0 N hydrochloric acid in 60% mc&anol in water. 
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7rABl,E 1.- -AKALYSIS O F  I’K0I)UCTS CONTAISIXC 
DRXTROMETHORPIIAN HYDRODROMIDE 

L)extro- 
methorphau LTL 

Hydrohi-omide Amt. .4mt. Label 
Product Nu.  Claimed Found Claim 

10 0 . 9  Gr./fl. nz. 0.906 Gr./fl. nz. 100.7 
Lh 15 mg./5 ml. 11.93 mg.15 ml. 99 .5  
3 r  5 mg./3 ml. 5 .  18 mg./5 ml. 103.6 
.!,l 7 . 5  mg./5 ml. 7.76 mg./5 nil. 103.5 

Mat-keled as Cheracol D by T h e  I!pjohn Co., Kalamazoo 
* Marketed a5 Robitussin 1) NI by A. H. Robins, 

Marketed as Thorevin hy Tsodine Pharma- 
Marketed as Actin by Chese- 

Mirh. 
Richmond, \‘a. 
cal Corp., New Yurk, N .  Y. 
hrough-Pond’s. Inc.. Kew York, N. Y. 

J o z ~ ~ n d  o j  Plicirrncmdcnl Scieiices 

late the amourit of dextronicthorphan hytlrohro- 
tnidc present from the Standard values obtninctl at 
the Same time the sample is analyzed 

DISCUSSION AND RESULTS 

Standard solutions, when subjected to the above 
procedure, yield an averayc recovery or accuracy of 
99.047,; with a standard deviation of +0.,52$;, 
based on tell determinations. The data for thr 
analysis of marketed products arc shown in TuI)lc 
I. 

‘I’he analytical grade resin uscd was ioiintl t o  1)r 
satisfactory without pretreatment except fur wasll- 
ing with a simple water rinse. 

A slightly raised baseline was noted with sonie 
products where a small portion of the coloring agent 
was hcld and eluted with the sampie. This did 
not cause any problcm since the baseline technique 
was used in the calculations. 

Other ingredients present in the various forrnula- 
tions included potassium Kuaiacolsulfon:ttc, :tin- 

irionium chloridc, tartar emetic, sodium citratc. 
glyceryl guaiacolatc, white pine and wild chcrry 
bark extractives, and various coniiiion iilgredicuts 
in syrups and elixirs. 

SUMMARY 

h mcthod for the isolation and determination o r  
dextroinethorphan has been presented. ‘Fhc pro- 
cedure has been used successfully on commonly 
availablc liquid dosage forms and the results arc. 
accurate and reproducible. 
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Sample Treatment.-Pipet a sample equivalent to 
13 xng. of dextrornethorphan hydrobromidc into the 
reservoir, rinse the pipet with distilled water, arid 
add to  the reservoir. 

Add distilled water t o  the sample to make tlie 
volume approximately 100 ml. and mix well. 

Allow the sample solution to  flow through the 
resin bed at the rate of 2-3 ml./rnin. Wash thc 
column by adding 100 ml. of distilled water and 
allow it to flow through the resin at the rate of 3 
ml , /min. 

Traces of aromatic amiries from flavors or coloring 
agents art: removed by allowing 50 ml. of 0.05 N 
hydrochloric acid in 60% methanol in water t o  
flow through the column at 5 ml./min. 

Position a 200-ml. volumetric flask under the 
colunin and add 190 ml. of 1.0 N hydrochloric acid 
in 60% methanol in water. Allow this to flow 
through the column at the rate 3 mI./rriin. The 
volume is adjusted with 1.0 N hydrochloric acid in 

Determination.-The ultraviolet spectrum of the 
sample effluent and of thc working standard is rc- 
cordcd with a suitable spectrophotometer. Ahsorb- 
ance units should he used. 

Using thc baseline technique dct.erminc the ab- 
sorbance a t  tlie maximum at about 278 m p .  Calcu- 

metllano1 in water. 

Effect of Red Cedar Chip Bedding on Hexobarbital and 
Pentobarbital Sleep Time 

By HUGH C .  FERGUSON* 

Male albino mice, in a r ed  cedar chip environ- 
ment, show a decreased sleep t ime to sodium 
hexobarbital and sodium pentobarbital. 

T h e  effect appears t o  be reversible. 

HROUGHOUT the years various papers have been T published citing controllable factors that modify 
drug action and toxicity in cxpcrimcntal animals. 
Examplcs of these are the age of the aninial re- 
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ported by Petty and Karler (l),  cage design by 
Winter and Flataker (2), exercise and limitation 
of movcmcnt by Hardinge and Pctersori (3), strain 
difference by Weaver and Kerley (4), type of 
anesthetic arid pain response by Giitnian and Char- 
niovitz (5), grouping and aniphctar~iirie tuxicity by 
Chance ( B ) ,  and volume of fluid admiuistcred by 
Fergusori (7). Thus, by taking advantage of such 
knowledge, variations in results niight be minimized 
within this laboratory and from laboratory to  labora- 
1iLIl-y. 

In the course of a screening progr:tm, control 
results changed abruptly in one of the author’s 
standard trsts. Irivcstigation of all possiblc varia- 




