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Screening Test for Heroin

Basil Travnikoff, Forensic Chemist
P.0, Box 287, Lodi, CA 95241 (209) 3234-4338

This method describes a simple and very rapid semi-
quantitative screening test for the detection of heroin in
mixtures of acetylated opium or "brown heroin" as it is known,
where colors produced by classical spot testsare often obscured
due to impurities in the sample. It may also be used to esti-
mate the percentage of heroin in the sample by color comparison.

THEORY

Heroin forms a coordination complex with cobaltous ions in
dilute hydrochloric acid solution which may be extracted by ion=-
pair extraction with thiocyanate into.chloroform. The heroin-
cobaltous-thiocyanate complex gives the chloroform a character-
istic color, the intensity of which is proportional to the amount
of heroin in the sample.

REAGENTG.

5% cobaltous chloride-6-hydrate plus 7% potassium thiocyanate
in 0,5N hydrochloric acid. (To 100 mL of 0.5N HCl add 5 grams
CoCle‘GHEO and 7 gramg KSCN., Mix and allow to stand overnight)

Chléroform

EXPERIMENTAL

Approximately 10 mg of a sample suspected of containing
heroin is placed into a small test tube. Add to the test tube
about 1% ml of the complexing reagent (above) and about 1% mL
of chloroform. Stopper and shake the test tube.

RESULTS AND DISCUSSION

If heroin is present, the lower chloroform layer will dis-
play the green color of the complex salt. A 10 mg sample in the
test is not critical and need not be accurately weighed. A sam-
Ple size of a "BB" is sufficient to detect a 4% heroin mixture
as shown by a light green color in the chloroform. A 100% heroin
sample will cause the chloroform to become very dark green.

The green color of the heroin c¢omplex is formed immediately
upon shaking the reagents together with the sample in the test
tube and appears to be stable indefinitely, which allows compar-
ison with a laboratory color scale or other known samples of
heroin. The complexing reagent is stable and its measurement is

not critical.

A few other drugs (e.g., PCP) were found to interfere with
this method, but no interferences have been observed while test-
ing samples of acetylated opium. The sensitivity of the test
(4%) can be increased by using a larger sample size.



The following material represents some of the papers and/or ab-
stracts presented at SWAFS meetings since Spring 1981 that were
available to the editors. :

The following article is reprinted from the SWAFS Journal Jan. '83 with the
permission  of the author:

Albuquerque May 1981

NON-DESTRUCTIVE RUST
REMOVAL FROM FERROUS OBJECTS

Condell G. Brown
Colorado Bureau of Investigation

Oxidized ferrous objects are often received by crime laboratories
for examination. When these examinations include microscopic com-
parisons such as those involving firearms cases it may be necessary
to descale the object using a procedure that will do no further
damage to the underlying base steel or alloy. If a bullet recov-
ered from a crime scene is to be compared to a bullet fired through
the barrel of a weapon that has been in water or damp soil it is
logical to assume that the rust should be removed from the barrel
prior to test-~firing. If the rust is not removed the test-fired
bullets will be noticeably changed by the scale build up.

When iron oxidizes, the chemical process results in expansion in-
creases from seven to twelve times the original volume. This vol-
ume increase inside a gun barrel provides a considerably altered
surface area for bullet contact as it is fired from the weapon.

Numercus industrial cleaning and descaling processes were analyzed
in this study to determine which if any would be of value in the
crime laboratory, (2,3,4,5) and second, rusty firearms were examined
to determine which, if any, descaling process was necessary prior

to firing and if so which procedure would provide satisfactory re-
sults.

SELECTION OF A DESCALING PROCESS

The seven basic industrial methods used for removing rust and scale
are:

1. Abrasive Blasting 4. Acid Pickling 7. Acid Cleaning
2, Tumbling 5. Salt Bath Descaling
3. Brushing 6. Alkaline Descaling

The most important consideration in selecting one or more of these
processes for use in the crime laboratory are:

l. The thickness of the rust or scale.
2. Allowable metal loss.
3. Available equipment.



4. Composition of the metal.
5. Shape of the object to be cleaned.

Occasionally combinations of two or more of the descaling processes
can be used and still remain within these constraints.

Abrasive blasting and tumbling were not considered of value for
laboratory use because: (a) specialized equipment would not be
readily available, (b) the configuration and size of evidence items
such as the inside of a gun barrel would be a major limiting factor,
and (¢) further surface damage to the base metal could very readily
take place.

The salt bath descaling process was not considered since specialized
equ%pment is required to keep a solution temperature of approximately
700°F.

Acid pickling was not considered a suitable method for laboratory

use since: ' (a) the acid temperatures of 130 F require special safety
precautions, (b) careful monitoring must be maintained to avoid re-
moval of the base metal, and (c) this procedure is most useful where
the depth of rust is generally uniform over all exposed surfaces of
the object.

The three remaining processes were evaluated and will be reported in
this paper.

Brushing is the procedure commonly used in many crime laboratories
for descaling and thus became the standard for comparison to the
remaining methods. The brushing method used consisted of: (a) soak-
ing 'the barrel in penetrating oil for several hours, followed by

(b} brushing with brass and plastic bristled brushes, and then (c¢)
cleaning with oiled and dry patches.

A microscopic comparison of bullets test-fired before and after the
gun barrel had been rusted and descaled disclosed that no identifi-
cation was possible. The surface of the bullets recovered after
descaling were highly abraded with entire areas of some land and
groove marks totally obliterated.

EXPERIMENTAL PROCEDURES AND RESULTS

Acid cleaning, both by dipping and using electrolytic procedures
were examined using hydrochloric, sulfuric, phosphoric and citric
acids. The solutions were maintained at room temperature. The
electrolytic descaling was conducted using a 12 volt automobile bat-
tery or a D.C. power source maintained at three to seven volts and
200 miliamps. The firearm served as the cathode and pieces of gal-
vanized iron were used as the anode.

The same conditions were maintained for the alkaline descaling and
electrolytic descaling. Solutions of 60% sodium hydroxide and the
proprietary solutions of Liquid Drano and Liquid Plummer were used.
Sodium cyanide was also added to these solutions to avoid saturation
of the solution with free iron ions.
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Three Burgo and one Arminius revolvers, model HW38, caliber .38
Special were selected for this project. The weapons were cleaned
and test-fired for bullet and cartridge case recovery. The re-
volvers were then completely degreased by soaking in organic sol-
vents and boiling in concentrated sodium hydroxide solution. They
were rusted in.a low temperature oven chamber at 100% humidity for
several days until a thick scale developed on all ferrous surfaces.

During this rusting period numerocus rusty and new degreased nails
were subjected to mechanical, acid and alkaline descaling tech-
niques for evaluation.

Mechanical brushing of the‘rusty nails removed the outer scoft scale
formation, but tended to only polish the more firmly adhering sur-
face deposits. The use of asknife blade did not totally remove

these deposits and in addition resulted in damage to the base metal.
These results indicated that light brushing to remove loose scale
prior to chemical treatment will help in reducing the saturation

of the solution.with free iron ions.

A microscopic examination of the new and rusted nails after immer-
sion and electroylysis in inorganic acids resulted in minor to
severe etching and removal of the base unrusted metal. Sulfuric,
hydrochloric and phosphoric acids were tested in dilute and concen-
trated forms for varying lenghts of time. Various organic chemical
compounds were also tested as inhibitors to prevent or reduce the
attack on the base metal. In the metallurgical sciences and indus-
try inhibitors are identified as natural or synthetic organic com-
pounds with .éither a nitrogen base or complex sulfur compounds that
form a weak chemical bond with the base metal as it becomes exposed.
This bonding either slows or prevents attack upon the newly exposed
base metal surface. This study found that even in the presence of
organic inhibitors solutions of all three inorganic acids produced
microscopically visible surface etching on new nails suspended in
the liquids.

The use of stannous chloride as a restrainer (inhibitor) was also
studied. According to Evans (1) tin salts retard the attack of
acids on steel by precipitating the hydrogen sulfide which can be
fomed from sulfide present in the steel and which act as an anodic
stimulator.

Nails and ferrous revolver parts were tested with suitable results.
A solution of 0.05% SnCls:2H0 in 20% sulfuric acid (V/V) at room
temperature resulted in total rust removal from inside and outside
the barrel. The revolver was attached to the cathode and a wire
anode was suspended inside the barrel. The. total reaction time was
five minutes with the D.C. power source set at 3 volts and 200 mil-
liamps.

The test-fired bullets recovered after descaling showed less micro-
scopic damage than any of the bullets from the other descaled wea-
pons in which brushing or alkaline descaling procedures were used.
A microscopic comparison of the bullets test-fired before and after
rusting disclosed very few common stria. Further testing of this



procedure using varing concentrations of adacids, stannous chloride:
and the addition of organic inhibitors will be studied in the
future. T

Special precautions should be taken when using this process on
aluminum alloy frames. Contact of the frame and the acid. re-
sults in an immediate wviolent reaction, resulting in extensive
corrosion of the alloy.

Tests conducted with citric acid did not disclose the presence of
any microscopic surface etching, however, no appreciable rust scale
was removed from oxidized surfaces after six hours of electrolysis.
The new test nail did, however, develop a deep permanent surface
bluing.

The final method examined was electrolytic alkaline descaling.
This procedure is slower, but no loss of base metal takes place.
With this method chemical action stops when all rust scale is re-
moved. This method is therefdre used in those applications where
loss of metal or surface etching cannot be tolerated.

A number of proprietary compounds are avialable commercially,
however, more readily accessable standard laboratory and household
compounds were used in the present study. Future work in this area
will evaluate the relative merits of industrial .compounds.

Descaling activity by immersion and by electrolysis using 60%
sodium hydroxide both with and without sodium cyanide were ex-
tremely slow. Proprietary compounds use chelating agents, deter-
gents and surfactants that are intended to speed up this process.

A suitable chemical mixture containing many of these materials was
found to be readily available as Liquid Drano or Liquid Plummer.
These products consist of sodium hydroxide, sodium hypochlorite,
inhibitors and surfactants.

Draneo -and Liquid Plummer were used in the electrolytic process with
and without the addition of sodium cyanide. The ferrocyanide com-
plex formed with the iron ion results in a more rapid reaction and
avoids the saturation of the solution with free iron ions. An
equilibrium state reached in the absence of the cyanide would result
in a slow down or halt of the reaction. It is gquestionable, how-
ever, whether the inconvenience and dangers involved in the use of
cyanide can be justified in such a small and limited operation as
would be encountered in the crime laboratory.

A majority of the scale removed from firearms accumulates on the
anode as ferric hydroxide which can be removed by scrubbing the
electrode under running water.

The mild oxidizing reaction provided by. the sodium hypochlorite in
the strong alkaline sodium hydroxide solution along with the activity
of the surfactants present considerably speed up the cleaning action
when compared to sodium hydroxide alone. The barrel of a revolver
was descaled in six hours in Drano with the D.C. power source set
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at 3 volts and 200 milliamps. The anode consisted of a 12 guage
galvanized iron wire suspended the entire length of the barrel.
The wire was removed once each hour to remove accumulated ferric
hydroxide.

Test-fired bullets recovered after descaling by this method could
not be matched to bullets fired prior to rusting, however, future
sutdies will involve a more complete descaling technique. Very
minor rust deposits remained in the barrel at the time of test-
firing which produced very obvious detrimental results. These de-
posits remained at the muzzle and breech ends of the barrel where
the plastic bushing suspending the anode had been in contact with
the inside walls.

SUMMARY AND CONCLUSION

Relatively new imported revolvers were test-fired, degreased and
extensively rusted. The rust was partially or totally removed by
three methods; (a) penetrating o0il and brushing, (b) acid immer-
sion with electrolysis and (c) alkaline immersion with electroly-
sis. Test-fired bullets recovered after descaling by the two
electrolysis techniques were much more suitable for comparison
and identification purposes than those recovered from the weapon
cleaned by brushing.
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PERSISTENCE OF SEMINAL FLUID CONSTITUENTS

Dr, 1. C. Stone
Southwesl Tnstitute of Forendic Sciences

(Dr. S?one indicated that he has noted scme discrepancy between testimony of
foren51c;scientists and menbers of the medical profession when it comes to
the.perSLStance of seminal constituents. The tables below reflect the ex-
perience of the Southwest Institute of Forensic Sciences and studies by other
investigators. We feel that this material will be of value to those who
testify in this area. — E4d.)
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ACID PHOSPHATASE

NORMAL LEVELS (VAGINA) : 30 - 40 1U/L
INDICATIVE OF SEMINAL FLUID 100 1U/L

LEVEL OF ACP DETERMINED AT
2 - 4 HOURS AFTER INTERCOURSE: 2500 - 3000 ru/L

NECESSARY FOR TYPING : 1250 10/L

PERSISTENCE OF SPERMATOZOA

TOTAL FEMALE SEXUAL ASSAULT CASES,
JULY 1982 THROUGH JUNE 1983 ¢ 1,029

SPERMATOZOA OBSERVED BY PHYSICIAN : 472 (46%)

SPERMATOZOA AND/OR SEMINAL ACID
PHOSPHATASE ‘ 669 (65%)

PERSISTENCE OF SEMINAL CONSTITUENTS
ACID PHOSPHATASE (SEMINAL)

RETURNS TO NORMAL LEVEL ( 100 1u/L): 18 - 24 HOURS AFTER
INTERCOURSE

SPERMATOZOA:
MOTILE i 4 -6 HOURS VAGINAL POOL
(10% TO A MAXIMUM OF 12 HOURS)
NON-MOTILE: 24 HOURS VAGINAL POOL
5-6 DAYS CERVICAL MUCOUS
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PREVIOUS RECORDS OF THE PERSISTENCE OF SPERMATOZOA IN THE VAGINA

SAMPLES LONGEST TIME A¥TER SEXUAL
AUTHOR KO. EXAMIN
HO ED EXAMINED DONORS INTERCOURSE SPERMATOZOA FOUND
Vaginal Sexual assault
Rupp (1969) Bk aspirates ¥ictims 1k hours
Soules, Pollard i5 Vaginal Sexually active 50% positive after
Brown and Verma (1978) fluid couples T2 hours
Sharpe (1963} Vagine 3 to 4 days
Vaginal Laboratory
Davies and Wilson (197h) 730 cwabs ctaff 6 days
: Vaginal . s
Fungprabhanth (197h) | 1Th Smears Repe victims 6 days
200 vaginal Family plenning T days
smears patients (assumed from dats anelysis)
. Vaginal Women zttending
Morrison (1972) 10 smears clinie 9 deys
Cervical Women attending
smears clinic 12 days
' Gervical Artifically "
Tredvay et. al. (1975) ueus snseminated i8 hours
Cervical Infertile
Stein and Cohen (1950) 25 CUS couples 72 hours
Endo-cervical
Nicholson (1965) 85 canal Patients 8 days
Cervico- Voluntee
Silvermsn and B 675 vaginal donugse r Rarely after 10th day
Silverman (1978) scrapings ono
Cervico-
. Volunteer 19 days
Silverman (1$7T) 697 vaginal donors {possibly correct)
serapings ‘
Internal Sexual Assault
Willott & Allard (1982) 2410 vaginal swabs vietims ' 5 dqys‘
50 Vaginal Volunteer 14 hours (vagina)
Brown (1982) aspirate donors 26 hours (cervical mucous)



DEPRRTNYENT OF LAW ENFORCEMENT

DINISION OF SUPPORT SERNICES
SAM W. NOLEN -DEPUTY DIRECTOR

The Midwestern Association of Forensic Scientists is pleased to announce that their fall
meeting will be held November 2 through 5, 1983 in Peoria, Illinois.

ACCOMMODATIONS

Peoria-Brandywine Holiday Inn Single: $52
4400 North Brandywine Drive Double: $55
Peoria, Illincis 61614

(309) 692-9000

This Holidome Recreation Center is 10 miles from the airport, provides a free shuttle
to the Northwoods Mall, and is 2 miles from downtown Peoria.

SCHEDULE
Nov. 2, 1983 Laser and Instrument Evaluation Workshop
Nov. 3 & 4, 1983 Presentation of papers and business meeting
Nov. 5, 1983 Possible additional papers and/or workshop
REGISTRATION

$30 (Payable to MAFS) in advance or at the door; send advance registrations to:
Peg Riecks

610 Armory Building
Springfield, Illinois 62706

PAPERS/FURTHER INFORMATION

Contact: Susan Johns
1810 South Main Street
Morton, Illinois 61550

Abstracts should be received by September 1, 1983

BURERU OF SCIENTIFIC SERUICES — FORENSIC LABORATORY



MIDWESTERN ASSOCIATION OF FORENSIC SCIENTISTS, INC,
~ “A PROFESSIONAL, SCIENTIFIC AND EDUCATIONAL ORGANIZATION”

TAX IDENTIFICATION April 12, 1983
NUMBER 73.7132860

TO WHOM IT MAY CONCERN:

As toxicology coordinator for the Midwest Association of Forensic
Scientists, I am soliciting your participation in the upcoming meet-
ing in Peoria, IXllinois. This meeting will be held November 2 thru
Novembexr 5, 1983.

It has been my experience, with some exceptions, that toxicologists
primarily communicate and work with other toxicologists. I would
like to reaffirm that toxicology is an important part of forensic
science, which all forensic scientists should be aware of. With this
in mind, I would ask that vou do everything in your power to partici-
pate in the MAFS as a toxicologist.

The meeting in November has space available for poster presentations,
participation by a toxicologist in a general or plenry session,
presentations of regular papers, and for workshops by toxicologists.

In particular, we would welcome round table discussions or workshops

on instrument techniques such as LC or GC and on toxicological subjects
such as drug metabolites or unusual cases.

As a beginning, I will moderate a panel discussion in Peoria with
regard to statewide Breath Alcohol Testing Programs. This discussion
will cover instrument selection, instrument instruction, administrative
rules, current techniques and toxicological interpretation of alcohol
findings. Participants should notify me and bring pertinent informa-
tion which I will compile to be published by MAFS. Please notify me

by September 1, 1983 if you plan to join us.

I hope you can find the time in your busy schedule to participate in
this meeting, and meetings in the future, so that toxicology can be
an important part of the forensic science considerations of MAFS.

MICHAEL L. REHBERG, BS. DABFT
DCI Criminalistics Lab
Wallace Building

Des Moines, Iowa 50319
515/281-3666

MLR:pmg
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Strands of hair were clutched in her
hands, a broken candlestick was located
near the body and a nylon stocki
affixed to her left wrist. Mi
was shown to have
bruises and to
post-mortem pilfering of a watch and a
ring from her hand.

Michael R.
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Q‘ With Volume 7, the beginning of the seventh year of its publication, the
Scientific Sleuthing Newsletter will be sponsered and published by the Mid-
Atlantic Association of Forensic Scientists. The coverage and the editorship
of the newsletter will remain the same. The style and format will undergo
certain changes in order to make- the Newsletter more readable and more
likely to be a permanent fixture in your library of forensic science materials.
Entries in the Newsletter will be a given a distinctive and consecutive num-
bering designation so as to enhance retrieval when desired. We will continue
to provide copies of items summarized upon request as a service to our
readers. A cumulative topic index of materials included over the past six
years will be available at a minimal cost. A paperbound volume of all prior
issues through Volume 6 is in preparation. If interested in further details,
-check the appropriate box on the subscription order form below.

A

Glass

sryuradaoSur

Annual subscriptions are available as follows:
Individuals: $10 for one vear; $18 for two years; and $25 for three years.
For Institutions and Libraries: $15 per year.
For members of supporting groups and associations: $7 per year.

------------------------------------------------------------

Bitemarks

SUBSCRIPTION FORM

Please send the Scientific Sleuthing Newslettér to:

STUIWNIO(]

% Name: ...t e Employer:............
& Address: ... e e e
e Daytime
E ................................ phone:...............
(B} 2D e e {please include area code)
an
My check for $....ccoovinnnnns , made payable to “MAAFS” is enclosed.

Individual: ( ) $10/one year; ( ) $18/two years; ( ) $25/three years.
Institution or Library: ( ) $15/year. Supporting group member: ( ) $7/year.

[ 1 Yes, please send details on obtaining the paperbound volume of back
issues (vols 1-6) and the cumulative topic index.

ASojoo1x0 ],

SEND THIS FORM TO:

Scientific Sleuthing Newsletter
Box 196
McLean, Virginia 22101

| Pathology



Your Association will be distributing a roster of the membership for
the calendar year 1984 late this fall. To be included correctly,
please f£ill out the form below, fold con the dotted lines, affix post-
age stamp and mail or bring form to the Vancouver meeting.

s s e e s s s w s e e a4 e s - FoldHere . .+ 4 s 4 4 e 4 4 e 4 s e

Print

Name

Title

Agency

Address

Phone

Area of expertise

Date
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"THE MEANING OF THE LOGO"

The color scheme is in three parts: Gold meaning Science, Blue meaning Truth
and Purple meaning Justice.

The four pictures of equal balance are The Scales of Justice, The Torch of
Knowledge, The Microscope denoting Criminalistics or Forensic Science and
The Fasces, the Symbol of Authority.

The Association's name is part of the Logo and the pharmaceutical symbol 61
denotes the association as having scruples.

The Editor

THE NEWSLETTER
A Newsletter published by the Association dedicated to the:
1. encouragement of the exchange of ideas and informaticon within the field
of forensic sciences through improving contacts between persons and

laboratories engaged in the forensic sciences;

2. stimulation of research and the development of new and/or improved
techniques; and

3. promotion of the improvement of professional expertise of persons working
in the field of forensic science.

Suggestions for Contributors

Newsletter includes the following regular features:

3

Correspondence and Inguiries (letters)

Methodological Notes (Bench Top)

Abstracts of papers presented at NWAFS meetings

Short Technical Reports

Case Reports

Employment Opportunities

News of meetings, schools, workshops, training opportunities
Legal News

Editorials

. » - . »

WO W0 ~JO bW b

Contributions should be titled, include author credits and any pertinent references.
The contributions should be typed, single spaced on plain white paper and compacted
as much as possible.

Submit all contributions to the Newsletter Editor:

George K, Matsuda, Lieutenant
Oregon State Police Crime Laboratory
222 SW Pine Street, Fifth Floor
Portland, OR 97204

The Newsletter is published four times a year. Contributions should be submitted
by February 1, June 1, Rugust 1 and November 15, each year.





