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P. The Honorable Charles B. Range1 
IJ House of Representatives 

l)- Dear Mr. Rangel- 

This 1s the second report In response to your May 9, 
1974, request. Our previous report, rssued to you on 
July 23, 1974, dealt with the first three issues In your re- 
quest and focused on the supply and demand for crude opium 
and opium derlvatlves. Thrs report discusses the remalnlnq 
three issues In your request, namely: 

--What have been the U.S efforts toward establlshlng 
new legitimate source5 of opium3 (See pp 1 to 4.) 

--What technology 1s required to increase production 05 
opium from present sources and the extent to which the 
Unlted States 1s supportlng such technology? ( See 
PP 4 to 7.) 

--What 1s the state of research with respect to synthetic 
alternatives to codeine and other opium derivatives and 
the extent to which the United States 1s supporting 
such research? (See pp. 7 to 10.) 

We contacted officials at (1) the Drug Enforcement Admln- 13 
istration, (2) the Special Action Office for Drug Abuse Preven- 
tlon, (3) the Natlonal Academy of Sciences, and (4) the Depart- 
ments of State, Agriculture; and Health, Education, and Welfare. 

3?, 

We also talked to officials in private industry and members of ,k 
Ll the medical profession 

J We found that 
/ 

--Although its policy 1s that domestlc requirements 5or 
opiates will continue to be met through imports, the 
United States dlscouraqes the expansion of legltlmate 
opium production overseas because of llllclt diversion 
problems. New sources could be developed both overseas 
and at home, but U.S. Government encouraqement has been 
minimal. 
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--Nore opium alkaloids can be produced from present 
sources by developing ImDroved Dlant strains and better 
extraction procedures The U.N., with U S. support, is 
conducting research on the opium poppy, as well as a dlf- 
ferent strain of alkaloid-rich poppy--Papaver bracteatum. 
Domestically, Government and private industry research 1s 
focused on Papaver bracteatum. 

--A commercially feasible process for producing a syn- 
thetic codeine 1s a least 5 years from realization, ac- 
cording to both Government and private industry ofTI- 
cials. Current research reports on synthetic alterna- 
tlves to the natural opiates state that, while syn- 
thetics are currently used in medlcal treatment, none 
affords the broad relxef provided by codeine. Studies 
of physicians' opinions and prescrlblng practices In- 
dlcate that although synthetic alternatlves are being 
used, the medical profession considers opium-based 
medlcatlons to be superior and necessary. 

The enclosure discusses these issues In greater detail. 

AS requested by your office during the preGaratlon of our 
first report, rre did not obtain formal aqency comments How- 
ever, we discussed the results of our review with offlclals of 
the agencies involved and thexr comments were considered In 
preparing this report. We plan no further dlstrlbutlon of this 
report unless you agree or publicly announce Its contents. 

Sincerely yours, 

z/;r 

Comptroller General 
of the United States 

Enclosure 
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. ENCLOSURE 

ISSUES CONCERNING NEW LEGITIMATE SOURCES FOR OPIUM, 

TECHNOLOGY REQUIRED TO INCREASE PRODUCTION FROM PRESENT 

SOURCES, AND THE STATE OF RESEARCH WITH RESPECT TO SYVTHETIC 

ALTERN9TIVES TO CODEINE AND OTHER OPIUM DERIVATIVES 

Historically, the Unlted States has supported severely 
limiting the worldwlde cultlvatlon of opium poppies and has 
sought controls through multilateral trestles designed to 
tlghten governmental regulation over opium production and ex- 
port By 1973 India was the sole producer of llclt opium for 
export rn the world market, however, It has been unable to 
meet U.S. demands. Releases from U.S. stockpiles are provld- 
lng an lnterlm solution, but new legltlmate sources ~111 even- 
tually be needed. 

Current U.S. polrcy, as stated by the U.S. delegate to 
the United Nation's (U N.' s) Commrsslon on Narcotic Drugs In 
February 1974, LS that: 

--The international community 1s responsible for assuring 
adequate supplies of opiates for medical and sclentlflc 
purposes until suitable nonaddictive or less addlctlve 
synthetic substances can be developed and adopted. 

--The United States has a vital Interest in preventing 
dlverslon from llclt sources and ellmlnatlng all illi- 
clt productlon. 

--The United States intends to continue to meet its opLum 
requirements through Imports. 

WHAT HAVE BEEN THE U S EFFORTS TOWARD 
ESTABLISHING NEW LEGITIYATE SOURCES OF OPIUM' 

Opium production in India 

The United States has always drscouraged the expansion of 
llclt opium production wIthout adequate controls to prevent 
leakage or dlverslon into the llllclt market. India has been 
reluctant to expand the amount of land allotted for opium cults- 
vatlon because dlverslon controls could be weakened Accord- 
ing to one Drug Enforcement Adminlstratlon (DEA) official, 
opium production in India has probably peaked at about 1,000 
metric tons a year. No u s funds have been used directly to 
encourage opium productlon in India or any other country. 
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Exports from other countries 

According to Department of State and DEA offlclals, the 
United States 1s not encouraging the establishment of new 
sources in other countries. One official believed that many 
countries could begIn producing lmmedlately if encouraqed to 
do so, however, the United States has never encouraged this 
source Decause local governments have tradltlonally been un- 
able to control llclt production. No evidence lndlcates 
that the U.S. ~111 reverse Its tradltlonal stand and seek the 
expansion of oprum cultlvatlon by other nations 

Despite U.S. protests, the Turkish Government has decided 
to again cultivate opium poppies for the llclt export market. 
Procurement of opium from Turkey 1s still authorized under 
international treaty. State Department officials said unless 
the U N. International Narcotics Control Board decides that 
Turkish controls are Inadequate, no action will be taken to 
discourage procurement by member nations. Both the United 
States and the U N. would provide assistance in establishing 
controls If asked to do so, according to the State Department. 

The seven provinces recently authorized by the Turkish 
Government to grow opium ponples are the same areas which were 
cultivated during 1971. One DEA official said that Turkey 
prolects a yield of 200 metric tons of opium from the current 
crop, but he belleves a far greater yield will be produced, 
resulting in llllclt dlverslon. 

According to a recent Dress report, the Turkish Government 
1s adopting a new method of harvesting poppies. In the old 
hand method, the poppy pod 1s lanced and the opium gum col- 
lected, in the new "poppy straw process," the whole lsod and 
stalk are collected. Because the farmers would not be allowed 
to collect opium gum under the new method, U.S officials be- 
lieved that, with proper pollclng, this method could lessen 
potential illicit iiversion 

U.S opium processors are not prohibited from purchaslnq 
from Turkey; however, they are not authorized to import or 
equipped to process poppy straw. They claim that importing 
straw for processing would be too costly. Regardless of 
whether the U.S opium processors can purchase crude opium 
from Turkey, the world supply of llclt opium alkaloids will 
increase 

The U S Comprehensive Drug Abuse Prevention and Control 
Act of 1970 (21 U.S.C. 801) prohibits lmportlng any narcotic 
controlled substance except crude opium and coca leaves. 
However, the act provides that during an emergency in which 
domestic supplies oi. controlled substances are inadequate the 
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Attorney General may authorize such Imports. Should the 
Attorney General declare such an emergency, he could authorize 
and regulate the lmportatlon of processed opium alkaloids such 
as codeine and morphine base. According to one DEA official, 
excess processed opium alkaloids have not generally been avail- 
able for sale on the world market. However, certain countries 
may now be developing facllltles using the poppy straw process 
for alkaloid extraction and may eventually produce for export. 

Opium seized from llllclt traffic 

The Attorney General is authorized by the act to register 
and regulate businesses that process crude opium. Procuring 
crude opium has traditionally been the responsibility and con- 
cern of the individual processing companies. The U S. Govern- 
ment does not participate in negotiations for the sale of 
opium 

Under international treaty, member natlons may export 
opium seized in the llllclt market. The U.S Government has 
agreed to assist U.S. importers by brlnglng to their attention 
slgnlflcant seizures that foreign governments might agree to 
export The U.S companies would still be responsible for 
negotiating a sale. 

In discussing opium sources with the three companies cur- 
rently licensed to import and process crude opium, we learned 
that only one company has imported confiscated opium in the 
past few years A second company said it would consider bid- 
ding for seized opium, the third was not interested because of 
the generally lower quality of llllclt opium. Since 1970 the 
Government has issued permits to import seized opium from 
Afghanistan, Thalland, Pakistan, South Vietnam, and Egypt. 

Confiscated opium, howe$er, 1s unreliable as a continuous 
source. The maximum amount purchased and imported into the 
United States In any year, according to DEA statistics, was 
29.5 metric tons In 1972. One DEA official said that the 
amount of confiscated opium available for sale in any year 
might average 20 metric tons. An industry source agreed with 
this estimate and indicated that prospective bidding on con- 
fiscated opium has Increased slgnrflcantly because of world- 
wide shortages 

Domestic cultivation 

The act states that, with proper controls and licensing, 
opium poppies may be cultivated in the United States for 
domestic needs, and International treaty sanctions this policy. 
U.S officials agree that production could easily be estab- 
lished and controlled to provide for domestic medlcal and 
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sclentlf1.c needs Such development would make the Unlted 
States self-sufflclent with regard to this vital commodity 

According to the Special Action Offlce for Druq Abuse 
Preventlon (SAODAP), when our opium supply was threatened dur- 
ing florid War II, Government research verified that we could 
meet our needs for opiates by domestic cultlvatlon. U.S. of- 
flclals believe, however, that domestic cultivation, even 
under the most stringent controls, would be lnconslstent with 
the past U.S position and could cause nations not capable of 
adequately controlling opium production to enter the market 

As previously stated, U.S. policy 1s that the Unlted 
States will meet its opium needs through Imports. Officials 
in SAODAP, DEA, and the Department of State see no need to 
change that posltlon 

WHAT TECHNOLOGY IS REQUIRED TO INCRCASE 
PRODUCTION OF OPIUM FROM PRESENT SOURCES 
AND THE EXTENT TO WHICH THE 
UNITED STATES IS SUPPORTIl\fG SUCH TECHNOLOGY' 

The opium poppy (Papaver somnlferum) can be cultivated in 
many soils and climates, and opium 1s produced in various coun- 
tries In most producing areas, such as India and Turkey, the 
opium poppy 1s hand cultivated on small plots and harvested by 
farmers. Although the poppy can be cultivated and harvested 
mechanically, It has traditionally been grown in countries 
where a large unskilled work force 1s avallable to perform the 
extensive labor required to obtain crude oprum by lnclslng the 
POPPY pod 

The Unlted States has never provided direct fundlng to 
an opium-producing country to support research for increasing 
production, After World War II the Department of Agriculture 
and the former Federal Bureau of Narcotics conducted some re- 
search related to providing strategic medlcal supplies in the 
event opium imports were cut off. This Involved experimental 
planting of popples, maintaining supplles of poppy seeds, and 
developing an extractIon process to obtain the opium alkaloids. 
In addition, research published by the Federal Bureau of Nar- 
cotics in 1944 dealt with the effects of fertlllzers, growing 
condltlons, breeding, and extraction methods on the opium 
POPPY. 

In recent years the United States has lnltlated little 
research or technology to increase opium production, prl- 
marily because until quite recently the United States has 
received an adequate supply of crude opium from the exporting 
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countries In fact, the Government has been more concerned 
with restrlctlng and eradlcatlng the opium poppy because of 
the illicit opium traffic 

Increased production 

More opium can be obtained by developing (1) Improved 
plant strains to Increase the per plant yield of alkaloids 
and (2) more efflclent extractlon procedures. 

Lrttle research 1s being conducted In the United States 
on improving the poppy plant strain to Increase the per plant 
alkaloid yield. Accordinq to private industry-sources, the 
private sector 1s not fundlng any oplurr~ poppy research 

The Third Special Session of the U.N. Commission on 
Narcotic Drugs noted that further research was needed to im- 
prove the poppy straw extraction process. The discussion 
focused primarily on three alkaloid extraction methods: 

--Extraction of alkaloids from poppy straw lncludlng 
the nonincised pod. 

--Extraction of alkaloids remalnlng in the poppy straw 
after the Dad has been incised and the opium gum re- 
moved. 

--Extraction of alkaloids from the green poppy plant 
before the pods have ripened. 

The only U.S Government program in this area 1s being 
sponsored by SAODAP and carried out by the Department of 
Agriculture This program 1s comparing the morphine content 
of green poppy straw to that of dry straw and investigating 
the feasibility of extracting alkaloids from green straw. 

Although the Government 1s not directly funding opium 
poppy research in other countries, it made a special contrl- 
butlon to the U.N Fund for Drug Abuse Control (UNFDAC) in 
February 1974. This contribution included $800,000 for U.N 
Narcotics Laboratory research to develop and perfect processes 
for increased production 

In July 1974, a group of world experts sponsored by UNFDAC 
met in Geneva to draw up guidelines and establish priorities 
for this program The 3-year proyect will investigate 
(1) various straw processes of alkaloid extraction, (2) methods 
to improve yields of desired alkaloids from selected strains 
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of opium popples, and (3) crop development of Papaver bracte- 
atum, a different strain of poppy, as a source of codeine. 
This program ~111 involve seed collection, experimental cultl- 
vation, and breedinq experiments with the opium poppy and will 
include all aspects of the qrowlng cycle, environmental condl- 
tions, and harvesting procedures. 

Papaver bracteatum 

Papaver bracteatum is a member of the poppy family, but 
unlike the annual oDlum poppy (Papaver somnlferum), It 1s a 
long-lived perennial containing no morphine--the source of 
heroin Instead, it contains the alkaloid thebalne. Codeine, 
the malor derivative of imported opium, 1s currently produced 
from morphine, but can also be produced by chemical conversion 
from thebalne. 

In addition to Its lack of morphine, apparent advantaqes 
of Papaver bracteatum over the opium poppy include (1) higher 
yields of codeine per area under cultlvatlon, (2) the ellmlna- 
tion of annual plantings, and (3) the potential for better 
controls over llllclt planting and dlverslon, because the 
thebalne content of new plantings of Papaver bracteatum does 
not reach a suitable level for harvesting for 2 or 3 years 

Thebalne 1s a poisonous material which 1s not used medl- 
tally, although certain of Its derlvatlves are being produced 
and marketed for medical and sclentlflc use. However, thebalne 
could be used to produce compounds with abuse potential. Ini- 
teal DEA studies indicate that certain thebalne-derived com- 
pounds have analgesic potency ranging from 2 to about 1,500 
times that of morphine, with a correspondingly high dependency- 
inducing capacity. Apparently no significant illicit market 
for these compounds presently exists. 

According to one manufacturing company, the techniques 
for converting thebalne to morphine are relatively complicated 
and reyulre sophlstlcated equipment. The process also requires 
highly flammable chemicals. Consequently, the danger to a clan- 
destine operator 1s much greater than ln converting morphine 
to heroin 

At least one private concern is Interested in developing 
Papaver bracteatum as a domestic source for codeine and be- 
lleves It could compete with opium imports at current price 
levels This processor 1s doing research on the growth of 
Papaver bracteatum and has some experimental fields growing. 



ENCLOSURE 

Growing Papaver bracteatum In the United States 1s not pro- 
hlblted The alkaloid thebalne, however, 1s a controlled 
substance-- anyone handling It must be licensed by DEA. 
Before private industry will make the large flnanclal com- 
mltment necessary to set up a commercially feasible opera- 
tion, they want offlclal U.S. sanctions, lncludlng a policy 
allowlng controlled domestic cultlvatlon of Papaver bracteatum 
as a source of codeine. 

Private Industry and the Department of Agriculture are 
conducting research to identify the hlqhest thebalne strains 
and determine cultlvatlon requirements of Papaver bracteatum. 
The Department of Aqrrculture has also funded four research 
pro]ects overseas, lncludlng two completed prolects--a study 
of Papaver bracteatum and related species In Iran and the col- 
lectlon and cultural evaluation of Papaver bracteatum and re- 
lated species In Turkey Two ongoing prolects concern develop- 
ing strains from Papaver bracteatum for alkaloid productlon in 
Israel and the screenlng of PaDaver bracteatum and related 
species for alkaloids, mainly thebalne and codeine, in the 
Netherlands. 

In 1972 the United Nations Narcotics Laboratory undertook 
a research program, financed by UNFDAC, on the use of Pauaver 
bracteatum to produce coderne The Unlted States aids this 
program tnrough Its flnanclal contrlbutron to UNFDAC ($10 mil- 
lion out of total collections of $13.45 mllllon) and by the 
direct partlclpatlon by U.S. experts The third meeting of 
the program working group was held last October at the U.S. 
Agrrcultural Research Center In Beltsvllle, Maryland. 

According to officials involved in both private- and 
Government-soonsored Papaver bracteatum research, the evidence 
has been encouraylng, and they foresee Paoaver bracteatum as 
a slgnlflcant future source of codeine 

WHAT IS THE STATE OF RESEARCH WITH RESPECT TO ..---- SYNTHETIC ALT~i?@%I~~-?i?~DEINE AND OTHER 
OPIUM DERIVA~%%-~~~-~@?EXTENT T~I~~~(?~?!HE ---1_1 
UNITED ST4TES IS SUPPORTING SUCH RESEARCH7 - 

Synthetic codeine __I- 

The availaolllty of a synthetic codeine at a price compet- 
itive with natural codeine could eventually ellmlnate the 
cultivation of opium poppies for medical purposes. However, 
no commercially feasible process presently exists. 
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Codeine was first synthesized In 1952, the feat was only 
of theoretlcal importance because of the complexity, lneffl- 
clency, and high cost of the process. Improvement In processes 
have been made, but no one we contacted believed that commercial 
production was possible in the near future Government of- 
ficials felt that, with the rlslng price of crude opium and 
the advancing state of chemrcal research, a new concerted ef- 
fort should be made to develop a commercially feasible process 
for producing a synthetic codeine. 

Pharmaceutical companies and opium processors are con- 
ducting research on a synthetic codeine either in house or 
through outside contracts. Eecause of competitive secrecy, no 
lnformatlon is available on the extent of this research. The 
U S. Government also conducts some research wlthin the National 
Institutes of Health Government and private industry offi- 
cials believe that any breakthrough In the commercial produc- 
tion of a synthetic codeine 1s 5 to 10 years away. 

Synthetic alternatives 

Synthetic alternatives are being used In all the mayor 
therapeutic categories for which opium derlvatlves have tradl- 
tlonally been prescribed, lncludlnq the treatment of (1) pain 
(analgesics), categorized as mild to moderate and moderate to 
severe, (2) cough (antltusslves), and (3) diarrhea (antldlar- 
rheals). 

Over the years, various research studies have compared 
synthetic alternatives to natural opiates Recently, research 
studies by two ma-jar sclentlflc lnstltutlons addressed this 
sublect One was a report by the World Health Organlzatlon 
(WHO) entitled "Opiates and their Alternatives for Pain and 
Couqh Relief," arid the other was a more recent report by the 
Committee on Problems oi Drug Dependence of the National Aca- 
demy of Sciences (NAS) entitled "Study of Synthetic Substitutes 
for Opiate Alkaloids I' 

The WHO report, released in 1972, said that 

--For both categories of pain, synthetics can be, and 
have been, used in place of morphine and codeine. 

--For the relief of cough, available synthetics can be 
used in place of codeine, however, a lack of well- 
controlled clinical trials In most Instances prevented 
any Judgment on their merits. 

--For diarrhea, avallable synthetics are equal or superior 
to opiates. 
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The WHO report concluded that "* * * the natural and seml- 
synthetic opiates may be consldered not lndlspensable In the 
practice of modern medlclne." 

The NAS Committee, commissioned by DE9, released its 
report In August 1974. The report dealt wltn the avallablllty 
of synthetic alternatives and the effects and problems that 
would result from a total worldwide ban on opium cultivation. 

In the treatment of both categories of pain, the NAS re- 
port agreed with the WHO report that substitutes are available 
and In use. LIkewise, for the treatment of cough and diarrhea, 
the NAS report lists synthetics which can be and are being 
used. It also points out that, although the avallablllty of 
synthetic antltussives may llmlt the use of opiates, no syn- 
thetic provides the broad relief of codeine. Further, in the 
treatment of mild to moderate pain, nothing has proved superior 
to the natural product. 

As part of the NAS study, Dhysrclans' oplnlons and pre- 
scrlblng practices were surveye; in collaboration with the 
American Medical Association. Another recent survey, commas- 
sloned by private industry and performed by the Lea-Mendota 
research group, also examined the prescrlblng practices of 
physlclans and sollclted their oplnlons on the merits and 
shortcomings of various drugs. 

The studies reported slpnllar flndlngs. Synthetic and 
natural opiates are widely used to treat all categories of 
pain Doctors prefer codeine In treating severe coughs; 
however, various synthetics are also being prescribed. In 
both surveys, the ma]orzty of doctors felt that opium-based 
analgesics and antltusslves were necessary and that the re- 
moval of these products would lmpalr treatment of patients 

Statements by private physlclans we interviewed tended 
to support these findings According to physicians, various 
synthetics have proved desirable for some therapeutic uses 
and have been accepted In medlcal practice, but doctors still 
believe the natural opiates are superior drugs. 

When a new product is discovered, a substantial period of 
time elapses before lt can be marketed. A new product must 
undergo thorough tests, Including tests for dependence lla- 
blllty, under a variety of condltlons before its effectiveness 
can be adequately determined. The product must then prove it- 
self to the practlcrng physlclans II: It 1s to gain acceptance 
as a suitable replacement for exlstlng drugs. 
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