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ABSTRACT 

 

Introduction  

“Sugars” is an illicit drug cocktail that is thought to be a mixture of heroin, cocaine and other substances in 

order to add bulk to the final product. Since its emergence in a local KwaZulu-Natal community known as 

Chatsworth in 2006, the use of the drug has spread to other provinces in South Africa and has currently 

become a popular drug amongst the youth. The affordability of the cocktail has allowed it to become 

rampant in low income communities and this coupled with its accessibility further reinforces “Sugars” as 

the preferred drug of choice. The use of the drug allows the user to experience euphoria, however once the 

effects wear off, the pain of the resulting withdrawal or “roster” drives the individual to continue using the 

drug. The withdrawal symptoms range from common cold and flu-like symptoms to extreme bone pain, 

stomach cramps, constipation and nausea. There have been attempts at rehabilitating “Sugars” addicts 

however, due to the lack of knowledge of a precise chemical composition of the cocktail, it is difficult to 

effectively maintain therapeutic interventions. 

Aim 

The aim of this study was therefore to chemically characterize the composition of “Sugars”, thereby 

allowing for the development of targeted treatment options for rehabilitation centres. 

Method 

Batches of samples of the mixture were sourced from 3 independent suppliers in the Durban South area of 

KwaZulu-Natal, South Africa. Chromatographic techniques were used to separate the individual 

constituents of the mixture and determine molecular weights of these compounds. Nuclear magnetic 

imaging was used to identify the compounds. 

Results and discussion 

The tests confirmed the presence of heroin, papaverine and noscapine in the “Sugars” samples analysed. 

However, there was variance noted in the composition between the different sources of the drug. We 

hypothesize that “Sugars” was therefore not heroin that is bulked up with other substances, but may be the 

waste product of the final purification process in the illicit heroin manufacturing process. 

 

 



x 
 

Conclusion 

It was concluded that “Sugars” contained heroin, noscapine and papaverine. The variance in composition 

of heroin in the samples suggests independence between suppliers. The presence of papaverine and 

noscapine, which are impurities that are usually removed during the final purification of heroin, supports 

the hypothesis that “Sugars” is the waste product of the manufacture of heroin. Noscapine and papaverine 

are costly pharmaceutical products and we therefore speculate that it would not be economically viable to 

bulk up a cheap low grade drug cocktail with these compounds. 
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““One day you love me, the next day you hate 

But you never resist the hook and bait 

You cry for escape, but what do I care? 

The net that I cast is a permanent snare 

 

Mickey furrowed his brow. “I don’t get it. This is about 
cravings or something.” 

“Close.” Francisco took back the riddle and wrote a 

word on the back: “Addiction.”” 
Why is God laughing? The path to joy and spiritual 

optimism - Deepak Chopra 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background and literature review 

“Sugars” is the street name given to a local drug cocktail that has recently become popular amongst South 

African youth. It has been described as a “mixture of residual heroin and cocaine” to which other general 

substances are added to give bulk to the end product and is thought to be packaged in refuse plastic bags 

that is shaped in a loop 1. The addicts tend to inhale the vapour using a straw or empty pen after burning 

the drug on a piece of aluminium foil, which is a method of use also common in heroin users known as 

“chasing the dragon” 2. The addicts experience euphoria after using the drug however this is quickly 

followed by withdrawal symptoms which occur approximately 4 hours after the last use of the drug. The 

withdrawal or “roster” is thought to include severe body pain, cravings, lack of concentration, sweating, 

goose bumps, and hot flushes as well as watery eyes and constipation 1. 

“Sugars” was first introduced into a Durban suburb known as Chatsworth 3 and as such one has to first 

understand the socio-economic dynamics of the area and substance abuse history of the inhabitants which 

allowed Chatsworth to be the ideal breeding ground for the debut of this deadly concoction.  

“Sugars” and its influx into Chatsworth 

Chatsworth was a predominantly Indian community in the 1960s due to the forced relocation of Indian 

people from other areas in Durban. This was in accordance with the Group Areas Act that was passed in 

1950 by the Apartheid government which resulted in the segregation of racial groups into designated 

residential areas. The 1970s and 1980s saw the rise of ‘shebeens’ or bars to allow adult men to socialize 

and the younger generation of men being drawn into illegal activities that resulted from joining emerging 

gangs in Chatsworth in lieu of other forms of entertainment that were situated in the Central Business 

District of Durban 3. It was in this gang formation network that the marketing of Mandrax occurred in 

Chatsworth in the early 1980’s. Mandrax made its entry into the Chatsworth community via South African 

Indians that smuggled it back with them from trips to India3. The Chatsworth drug lords during the 80s 

established strong community ties and as such people were willing to hide the drugs and allow their sons 

to work for the drug lords. The drug trade therefore expanded and the drug lords began to delve into other 

drugs such as rock and ecstasy as well as widen their network by supplying other areas in Durban3. 
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The rise of a local drug lord, Gonnie was largely due to Mandrax. However, his reluctance to start dealing 

with “Sugars” may have led to his untimely death in December 2006, thought to be orchestrated by one of 

his junior members who introduced “Sugars” to the Chatsworth community and thereafter acquired a 

monopoly over the trading of “Sugars” in Chatsworth. A specialized police unit considered a local drug 

den, Dalton Hostel, to be the source of “Sugars” and attributed the drug influx into Chatsworth to taxi 

drivers, as well as identifying primarily Tanzanian and Zanzibaris as the individuals that assert control over 

the “Sugars” trade 4. 

The “Sugars” addict 

The available literature that focuses on “Sugars” and its effects have been primarily written from a 

psychosocial perspective and interviews with addicts, recovering addicts or their caregivers and family 

members, have all formed an important foundation in gauging the detrimental effects of this drug in a social 

context. The drug which is believed to be a mix of residual heroin and cocaine mixed with other substances 

ranging from rat poison to baking powder has a powerful withdrawal to re-engage and maintain the users 

addiction 1. The increased use of drugs can be attributed to factors such as its affordability, availability and 

accessibility 5. Psychosocial research has suggested that “Sugars” seems to have met all the above-listed 

criteria 1, 3, 5. 

A leader of the Anti-Drug Forum in Chatsworth noted that the youth were greatly affected, as a large 

proportion of the patients that approached the clinic were aged between 12 and 24 and addicted to “Sugars” 

5. The temptation to relapse can be attributed to the drugs availability in the community as well as its highly 

addictive characteristics 4. Although the true chemical make-up of the drug has not been assessed, an addict 

has reported in a previous study that he was aware that the drug dealer mixed various substances to form 

“Sugars” 5. These various substances could possibly be the reason that the withdrawal symptoms are so 

unbearable to addicts, however another study points to the fact that the effects of “Sugars” are similar to 

that of heroin and likens the plight of addicted youth to symptoms experienced by heroin users in India in 

the 1980s 6. 

The family members of addicts, specifically their parents, took varying approaches to rehabilitate their 

addicted offspring. Some parents offered a support structure and encouraged enrolment in rehabilitation 

centres, whereas others responded by physically abusing the addicted youth and in some cases, parents have 

also been affected by the violent outbursts of their addicted children 4. An interview with the sister of an 

addict in a study by Singh 5, sheds perspective on the plight of addicts and the effects of their addiction on 

their families. The interviewee describes in detail how her brother, who was addicted to “Sugars” for 

approximately 3 years, stole items from the family home including their gate, to support his habit before 
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his family ‘kicked him out’. She added that on the street, her brother resorted to begging in order to get his 

next fix and a bit of food to sustain himself. This highlights the extent that the drug addicts will go to in 

order to relieve the “roster”. Another addict in the same study, described how he suffered from diarrhoea, 

extreme sweats and paranoia if he did not use the drug timeously, and also admitting to stealing if necessary 

to buy the drug 5.  

“Sugars” in the broad South African context 

In April 2006, the introduction of “Sugars” in Durban and the turmoil that was left in its wake was exposed 

in media publications. Various accounts of the effects of “Sugars” were noted and addicts were reported to 

have resorted to stealing and even prostitution to support their habit 7. The reasons for using the drug ranged 

from boredom to personal problems and police believed that the influx of “Sugars” into Chatsworth started 

around 1999 which is supported by addicts admitting to several years of addiction to “Sugars” in media 

reports 7.  The article also reported the excruciating pain that addicts experience during their withdrawal or 

“roster” which also included cravings, lack of concentration, constipation and sweating amongst other 

symptoms. 

As early as June 2006, the media began reporting that the “Sugars” craze has crept into other provinces in 

South Africa 8. Although initially being a problem in the Indian communities of Chatsworth and Phoenix, 

a local ministry also interviewed for the above article, received numerous phone calls from concerned 

parents from Johannesburg and Cape Town amongst other areas that reported their children experiencing 

similar symptoms to that of “Sugars” addicts in KwaZulu-Natal, after the organization created televised 

awareness on “Sugars”. 

 “Sugars”, “Whoonga”, “Nyaope”- is it a case of "A rose by any other name would smell as ‘sweet’"*?  

Four years after the initial media hype over “Sugars”, the lure of the drug had not waned. A blog post 

suggested that the severity of the situation had escalated and the age of individuals becoming embroiled in 

“Sugars” addiction was getting lower: “Girls, as young as 15 can be seen on the roads, … They discard 

their chastity for as little as the cost of a fix – about R20 to R50.” 9.  

Another media publication suggested that “Sugars” is now known as “Whoonga” on the street, a statement 

that is corroborated by an ex-dealer interviewed for the same article 10. “Whoonga” is thought to contain 

anti-retroviral medication, however, police suggest that heroin is the primary ingredient and other 

substances are added to the mixture 10. An analysis of “Whoonga” by Prof. T. Govender of the University 

of KwaZulu-Natal, did not correlate with media speculation and revealed the presence of heroin, morphine 

and strychnine in the sample 11. There is currently no empirical evidence that can pinpoint the exact 
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ingredients of “Sugars” in order to investigate the relation between “Whoonga” and “Sugars”, however the 

reliability of analysis conducted on a single sample is questionable, in light of media speculation on the 

great variation of the content of these mixtures. 

* a line adapted from the play “Romeo and Juliet” 12 

Neurophysiological and psychological aspects of addiction 

Addiction can be described as habit that is compulsively sustained regardless of its negative consequences 

13. Addictive behaviour can be divided into three stages viz. preoccupation, compulsion and relapse 14. The 

addict develops an urgency to obtain the drug in the preoccupation stage, often at the expense of individual 

obligations and social interactions. The use of the drug becomes compulsive and the individual continues 

with drug use despite negative personal and social side effects. In the event that the addict attempts to break 

the addictive cycle, the negative effects experienced in the compulsion stage may encourage re-use of the 

drug. This cycle however only explains partially the phenomenon of addiction and as aptly stated by 

Donovan and Marlatt 15, addiction is a “complex, progressive behaviour pattern having biological, 

psychological, sociological and behavioural components”. 

Physiological stress results in hypothalamic release of corticotrophin releasing hormone (CRH). CRH leads 

to the secretion of precursor protein proopiomelanocortin (POMC) from the pituitary gland which increases 

the concentration of beta-endorphins. An excess of POMC products results in a negative feedback loop that 

leads to inhibition of hypothalamic release of CRH 16.  In the peripheral nervous system (PNS), beta-

endorphins produce analgesic effects by binding to opioid receptors, usually mu-receptors, at either the pre- 

or post-synaptic terminals. Βeta-endorphins have similar actions as morphine and are involved in pain 

pathways and in innate reward systems 17. The binding of beta-endorphins results in a series of reactions 

that reduce the release of tachykinins such as substance P, which has a role in the transmission of pain 18-20. 

In the central nervous system (CNS), beta-endorphins also bind to mu-receptors at either pre- or post-

synaptic terminals however the cascade of events that follows binding results in the inhibition of GABA 

instead of substance P 18, 20. This inhibition of GABA leads to an increase in dopamine, which plays a role 

in the sensation of pleasure. 

 

Figure 1. Diagramatic represention of dopamine pathway 



5 
 

 

Current treatment available for “Sugars” 

The initial treatment available for “Sugars” addiction was treatment with Subutex®, which has a high 

affinity for the mu receptor  where it acts as a partial agonist  and also reduces the effects of additional 

opioid use 21. The dose of Subutex® is calculated using the amount of “Sugars” smoked by the individual 

per day and as such requires honest and accurate details of the daily consumption of the drug from the user 

in order to be effective 1. The Chatsworth Youth Centre provides Subutex® treatment however their 

rehabilitation program also incorporates meditation, yoga and counselling sessions. Subutex® has now been 

replaced by Suboxone® which also contains a morphine antagonist known as naloxone. This combination 

of a partial agonist and an antagonist has shown promising effects when administered together with 

counselling and medical detoxification 4. Singh 5 acknowledges the positive contribution that the will power 

of the addict combined with motivation from an extended support system can produce in rehabilitating 

individuals, however, the end result has not always been successful rehabilitation and as such targeted 

therapy strategies together with the above measures are necessary. 

1.2 Research problem and clinical significance 

Although there are several studies that have explored the psychosocial effects of “Sugars”, there is a lack 

of analytical evidence to identify the chemical composition and signature of this low grade mixture. The 

available literature suggests that the drug contains heroin which is mixed with other substances to add bulk 

to the final product 1, 5. The treatment for “Sugars” addiction thus targets heroin and its receptors and does 

not focus on the other ingredients in the mixture which could also possibly be responsible for the addictive 

nature of “Sugars”. This study therefore serves to chemically analyse “Sugars” in order to provide an 

accurate account of what the drug contains which will allow for the development of targeted therapies to 

combat “Sugars” addiction. 

1.3 Purpose of the study 

The purpose of the current study was therefore to: 

i. To determine the constituents of the drug cocktail so as to ensure effective treatment  

ii. Identify the ingredients which may provide an indication of the origin of “Sugars”. This can be 

used to determine the route of entry into the country if the drug or its constituents are imported 

iii. Determine if variation exists between samples. The active ingredient can therefore be determined 

using an animal model and targeted therapies can be developed. 
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1.4 Aims of the study 

The aim of this study was to chemically characterize the illicit drug mixture into its individual constituents. 

1.5 Objectives of the study 

The objectives of this study were: 

i. To obtain samples of the illicit drug cocktail from three different areas in the Durban South region, 

KwaZulu-Natal 

ii. To chemically separate the mixture into its individual constituents  

iii. To identify the individual constituents in the mixture 

iv. To adequately quantify their percent composition in the mixture 

v. To determine if variation of constituents and their percent contribution to the mixture occurs 

between samples obtained from different areas in the Durban South region, KwaZulu-Natal 

 

1.6 Methodology 

1.6.1 Acquiring of samples 

Three sample sets of “Sugars” were obtained from three areas in the Durban South region, South Africa. 

The “Sugars” were packaged into individual green plastic straws, each a few centimetres in length.  Samples 

were obtained via a drug addiction rehabilitation organization in the Durban South region. Permission was 

granted by the Minister of Health to acquire, purchase and use the samples for research (Permit number: 

POS 290/2015/2016). 

1.6.2 Liquid Chromatography – Mass Spectroscopy (LC-MS) 

a) Crude sample analysis 

The straws were grouped according to site of origin and labelled to reflect their independent areas of origin 

(A, B or C). An aliquot was prepared for LC-MS analysis by dissolving a small amount (<1g) of each 

pooled sample in HPLC grade (Merck Millipore, Midrand, SA) acetonitrile (1mL) and deionized water 

(0.5mL). Undissolved particles were removed via filtration using syringe filters and a Shimadzu 2020 

UFLC-MS with a YMC-Triart C18 (5μm, 4.6 x 150mm) column was used to conduct analysis. The results 

were read at 220nm and LabSolution software (Version) was used to analyse data.  

b) Analysis of isolated compounds 



7 
 

Following column separation, the isolated compounds underwent the same process as the pooled sample 

prior to LC-MS analysis. A Shimadiz 2020 UFLC-MS with a YMC-Triart C18 (5μm, 4.6 x 150mm) column 

was used. LC-MS results were read at 220nm and interpreted using LabSolution software. 

1.6.3 Column chromatography 

A silica gel column was used to separate the “Sugars” samples into their individual constituents. The 

samples were loaded undiluted onto the column. A solvent system of hexane and ethyl acetate (Merck 

Millipore, Midrand, SA) was used in the ratio 50:50 as the eluent. Fractions of eluent were collected in test 

tubes and were spotted on silica gel 60 F254 25 aluminium sheets (Merck Millipore, Midrand, SA). Thin 

layer chromatography (TLC) was used to assess the independence of fractions eluted. Common fractions 

were collected in round bottom flasks and dried at 40 oC using a rotary evaporator to remove excess solvent. 

The mass of the extracted compounds were noted and equation 1 was used to calculate percent composition. 

 

Equation 1 

 

Mass of extract 

Mass of sample         X 100 

1.6.4 Nuclear Magnetic Resonance imaging (NMR)  

Individual compounds (~10mg) were dissolved in 0.5ml CDCl3 solution. NMR spectra were recorded 

using a Bruker AVANCE III 400 MHz at room temperature. Chemical shifts were expressed in ppm. 

1.7 Structure of dissertation 

This thesis is structured as follows: 

Chapter 1 

 Background and literature review 

 Research problem and clinical significance 

 Purpose of the study 

 Aims of the study 

 Objectives of study 

 Methodology 
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Chapter 2 

This chapter contains the manuscript titled: The use of chromatographic techniques to chemically 

analyse an addictive illicit drug “Sugars” submitted to South African Journal of Science (Manuscript ID: 

SAJS-2016-0324). 

Chapter 3 

This chapter discusses the findings presented in the manuscript presented in Chapter 2 and explores: 

 the limitations of the current study 

 further research that may advance this study 

 and conclusion of findings 
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ABSTRACT 

Background 

Sugars is the street name given to a highly addictive drug cocktail that has recently become a 

scourge amongst South African youth. This affordable and easily accessible mixture, is alleged 

to have several other street names in order to interfere with the efficacy of investigations on this 

mixture by legal authorities. Anecdotal evidence emanating from psychosocial studies conducted 

on individuals addicted to this mixture, suggests that the mixture is highly variable and possibly 

contains heroin, cocaine and rat poison among other substances. However, there is a lack of 

comprehensive chemical analysis on a sample of this mixture to validate this information.  

Aim 

The aim of this study therefore was to generate empirical evidence to chemically validate the 

composition of this cocktail by characterising and quantifying the components of the drug mixture. 

Methods 

Samples were obtained from 3 independent suppliers in the Durban South region, South Africa 

after obtaining a permit from the National Department of Health to acquire, possess and use the 

substance for research purposes. The samples were analysed using chromatographic techniques 

and nuclear magnetic resonance imaging.  

Results 

The results indicated that there is great variance between samples from different suppliers of the 

mixture with heroin emerging as a common ingredient. The other compounds identified were 

opium derivatives and by-products of the heroin manufacturing process.  

Conclusion/Importance 

These results suggest that “Sugars” may be the waste product of an illicit heroin manufacturing 

process rather than a low grade mixture of residue heroin. 

Keywords  

“Sugars”, heroin, illicit cocktail, South African, addiction 
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Text 

Introduction 

Addiction as described by Avena et al 1, is “a pattern of compulsive, uncontrollable behaviours 

that occur at the expense of most other activities and intensify with repeated cycles”.  Pickard 2 

states that the actions of an addicted individual sustains the addiction and actions such as strong 

or habitual desire, willpower, motivation, the function of the drug in the person’s life and decision 

and resolve play crucial roles in the process. The popular theory of addictive behaviour in a 

neurobiological context is the stimulation of the dopaminergic reward pathway. The use of narcotic 

substances initially boosts dopamine levels above normal physiological levels which allows for 

the activation of the direct striatal pathway using D1 receptors and inhibits the indirect striato-

cortical pathway using D2 receptors 3. Neuroplastic changes in the glutamatergic stimulation of 

the midbrain and striatum dopamine neurons occur following repeated use of the drug 3. Wise 4 

states that the pathway associated with reward-based stimulus, projects from the ventral 

tegmental area to the nucleus accumbens via dopamine neurons. The chronic use of drugs allows 

the brain to be more receptive to rewards from drug use rather than non-drug related activities, in 

effect limiting the restraint of the individual as they become more susceptible to stressful 

environmental stimuli 3. 

The stress of daily life can be experienced in many ways but living in poor economic conditions 

is a reality to many South Africans 5. The political and socioeconomic transition of the country has 

played a key role in the lifestyle choices of its citizens and it appears that many South African 

youth have resorted to drugs as an escape 6. Over the years, the choice of drug has varied but 

an emerging extremely addictive mixture of heroin has become a scourge in South African 

communities 7, 8.  

“Sugars” is the street name given to this highly addictive low grade heroin based drug cocktail 

and anecdotal evidence obtained from psychosocial studies suggests that other substances are 

added to it to increase the mass of the final product 8. It is a readily available and affordable drug 

mixture that has become prevalent in South Africa. The addicted individuals experience a sense 

of euphoria upon smoking the drug, however this ‘high’ only lasts approximately 4 hours 8. Social 

studies conducted by Pattundeen 8 on addicts using this mixture, found that they described the 

withdrawal or ‘roster’ as having watery eyes, a runny nose, hot flushes, cold sweats, severe body 

pain including stomach cramps and joint pain, constipation, intense cravings and loss of 

concentration. The withdrawal is reported to be severe and addicts that do not have funds readily 
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available to support their habit, may resort to criminal activities such as prostitution and stealing 

in order to buy the drug and relieve their symptoms 8. Recent media reports have suggested that 

the use of several names, such as “Whoonga”, have been used for the mixture, presumably to 

confuse legal authorities 9.  

These studies were essential in identifying the effects of the drug in addicts however, no studies 

have been published to date that could provide empirical evidence to quantify the contents of this 

cocktail. This emerging drug mixture of questionable composition has therefore not been 

quantifiably analysed and it was therefore beneficial to conduct an analysis to adequately quantify 

and compare the make-up of this cocktail. This study served to analyse the addictive mixture 

called “Sugars”, its composition and variance in the Durban South area, KwaZulu-Natal, South 

Africa. 

Materials and Methods 

Acquisition of samples 

Three batches of the drug sold under the street name “Sugars”, were obtained from three different 

areas that have been associated with easy accessibility of the drug in the Durban South region, 

South Africa. Samples were packaged in green plastic straws that were a few centimetres in 

length and sealed at both ends. The samples were obtained via a drug addiction rehabilitation 

organization in the Durban South region. Permission was obtained to acquire, purchase and use 

the samples for research purposes from the Department of Health (Permit number: POS 

290/2015/2016). 

Column chromatography 

Column chromatography was used to separate the mixture into its constituents. Undiluted 

samples were loaded onto a silica gel column. A solvent system of hexane and ethyl acetate 

(Merck Millipore, Midrand, SA) was used in the ratio 50:50 as the eluent. Fractions of eluent (5mL) 

were collected in test tubes and were spotted on silica gel 60 F254 25 aluminium sheets (Merck 

Millipore, Midrand, SA) for thin layer chromatography that was conducted to differentiate between 

fractions. Thin layer chromatography(TLC) was used to monitor the extraction of independent 

fractions. Common fractions were pooled and emptied into round bottom flasks. The fractions 

were dried at 40 oC using a rotary evaporator to remove excess solvent. The masses of the 
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extracted compounds were noted and the percent composition was calculated using the following 

equation:   
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 
 𝑋 100 

Liquid Chromatography – Mass Spectroscopy (LC-MS) 

a) Crude sample analysis 

Samples were pooled according to the area they were sourced from (A, B or C) and a small 

amount (<1g) from each sample area was placed in standard LC-MS vials. Samples were 

dissolved using 1mL of acetonitrile and 0.5mL deionized water. The solution was filtered to 

remove any undissolved particles and LC-MS was conducted using a Shimadzu 2020 UFLC-MS 

with a YMC-Triart C18 (5μm, 4.6 x 150mm) column. LC-MS was read at 220nm and data was 

analysed using LabSolution software.  

b) Analysis of isolated compounds 

The individual compounds isolated from column separation of samples were placed in LC-MS 

vials and dissolved in acetonitrile (1mL) and water (0.5mL). Samples were then filtered to remove 

any insoluble particles. Compounds were run on a Shimadiz 2020 UFLC-MS with a YMC-Triart 

C18 (5μm, 4.6 x 150mm) column. Data was interpreted using LabSolution software. LC-MS 

results were read at 220nm. 

Nuclear Magnetic Resonance (NMR) imaging 

Individual compounds (~10mg) were dissolved in 0.5ml CDCl3 solution. NMR spectra were 

recorded using a Bruker AVANCE III 400 MHz at room temperature. Chemical shifts were 

expressed in ppm. 

Results 

Column chromatography 

The samples were weighed out as follows: 0.1834g of Sample A, 0.2151g of Sample B and 0.26g 

of Sample C. The percent composition was calculated according to the masses above. Each 

sample was run individually on a column. Sample A was separated into 7 compounds, Sample B 

into 2 and Sample C into 2. Independent fractions of each compound were extracted from the 

silica gel column and dried at 40 oC using a rotary evaporator to remove the solvent solution. 
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Liquid Chromatography – Mass Spectroscopy (LC-MS) 

a) Crude sample analysis 

The retention times obtained after analysis of crude samples varied between 13.1 and 15.7 

seconds. Table 1 shows the retention times obtained for each sample pooled according to its 

area. 

b) Analysis of isolated compounds 

LC-MS was conducted on the isolated compounds to determine their molecular weights. Some 

compounds were unable to be identified due to minimal quantities being present in the sample 

however molecular weights of compounds that were successfully detected are reported in Table 

2. The constituents that are not mentioned were those that were present in minor quantities and 

their retention times and molecular masses were undetectable. 

Nuclear Magnetic Resonance (NMR) imaging  

NMR analysis was conducted to verify the identity of the compounds. The NMR spectra obtained 

suggested that the peaks of the compounds isolated, match the reported literature NMR spectra 

of heroin, papaverine and noscapine obtained from Scifinder®.  

Percent composition 

Sample A contained minimal concentrations of heroin (<1%) whereas Sample B contained 

30.26% heroin and 3.49 % papaverine. Sample C contained 99% noscapine and a minimal 

concentration of heroin (<1%). Heroin was hence considered to be the common ingredient of the 

drug cocktail. The other compounds that were isolated were not present in quantities that allowed 

for effective identification using the chromatographic techniques used in this paper. 

Discussion 

The drug cocktail was easily obtainable from the areas selected in the Durban South region of 

KwaZulu-Natal. The drug was packaged in green plastic straws of variable lengths, that were 

sealed on both ends and the contents thereof varied in colour from white to brown between 

suppliers. Previous studies that analysed illicit samples of heroin suggest that the colour of heroin 

varies between countries and could therefore be used an as indication of its origin 10. The samples 

were pooled according to the area it was obtained from and thereafter chemically characterized. 
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Although there is much speculation on the composition of the cocktail, the results of the chemical 

analyses showed that heroin was present in all samples however the percent present in each 

sample varied. This chemical difference coupled with the variations in colour suggests 

independence between the suppliers. 

Heroin can either be created by acetylation of morphine in a pharmaceutical environment or by 

purifying opium to yield morphine and thereafter produce heroin. The latter is the illicit method of 

producing heroin and can possibly result in impurities such as papaverine and noscapine 10-12.  

The manufacturing of heroin is considered illegal and the availability of a general published 

method for the illicit synthesis of heroin is therefore rare. Zerell, Ahrens 11 described the 

manufacturing process in their research article which documented the production of heroin in 

Afghanistan. The process was carried out by two Afghanistan nationals. Hot water, calcium oxide 

and ammonium chloride were added to the raw opium to form a morphine base. Acetic anhydride 

and sodium carbonate were used to produce a brown heroin base from the morphine base. The 

brown heroin base was subsequently treated with hydrochloric acid, activated carbon and 

ammonia solution to form a white heroin base which is further refined to white heroin hydrochloride 

using acetone or hydrochloric acid. 

The “Sugars” samples analysed in this study showed low quantities of heroin in two sources, with 

the third source having a heroin concentration of just over 30 %. This suggests variance between 

suppliers and due to the presence of noscapine and papaverine which are otherwise removed 

during the manufacturing process, the authors postulate that “Sugars” could be the waste product 

of the conversion of the brown heroin base to the white heroin base in the manufacturing process. 

The reported content of papaverine and noscapine in raw dried opium is 3.2 % (range: <0.1 – 9.0 

%) and 8.1 % (range:1.4 – 15.8 %) respectively 11. Analysis of illicit heroin by Zerell, Ahrens 11 

has also revealed that papaverine and noscapine are present in the brown heroin base but not 

the white heroin base or white heroin hydrochloride. Zerell, Ahrens 11 states that raw opium 

contains between 0.6 – 2.2 % papaverine and 6.8 – 9.8 % narcotine. They have also reported 

that the morphine base and press cake during the illicit manufacturing process contains 2.4 and 

1.2 % papaverine and 20.3 and 3.7 % narcotine respectively. These findings indicate that 

papaverine and noscapine is present in the steps of the manufacturing process up until the 

production of the precursive white heroin base and the final product of heroin hydrochloride 11.  

Noscapine is a mild analgesic which possesses anti-tussive, anti-mitotic and anti-neoplastic 

properties13. Papaverine is a smooth muscle relaxant and could have some anti-viral properties13. 
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Noscapine and papaverine are not well known for their addictive effects but their properties could 

afford them a secondary role in sustaining the addictive effects of “Sugars” possibly potentiated 

heroin. Ginzburg 14 describes opioid withdrawal symptoms that range from restless, anxious and 

craving the drug a few hours after the last use to pain (bone and abdominal), vomiting, weakness, 

goose bumps and flu-like upper respiratory symptoms approximately 18-24 hours after the last 

use of the drug. Schnoll 15 states that mixing drugs could lead to antagonistic, additive, synergistic 

or potentiating the effects of the individual drugs. The withdrawal symptoms associated with 

“Sugars” as described by Pattundeen 8 suggests that opioids may play a role in both exerting the 

effects of “Sugars” and stimulating the withdrawal cycle to sustain the addictive pattern. The time 

taken for the withdrawal symptoms of “Sugars” to occur is thought to be approximately 4 hours 

which is significantly shorter than the time frame mentioned by Ginzburg 14 for opioids. This 

suggests that the effects of heroin together with other opioid alkaloids in “Sugars” may have 

additive or synergistic effects on an individual thus overstimulating the nervous system and 

reducing the time to withdrawal. 

There is media speculation that another drug cocktail called “Whoonga” is the same as “Sugars”, 

however preliminary analysis of a sample of “Whoonga”; yielded heroin, morphine and strychnine 

as the ingredients of the drug cocktail 16. This does not correlate with the results obtained in this 

study, therefore suggesting that “Whoonga” is a different drug. 

Adulterants are those substances that are added after the purification process whereas impurities 

result from poor preparation technique 12. The samples analysed in this study did not possess the 

usual adulterants found in illicit heroin such as quinine, caffeine or strychnine. O'Neil and Pitts 10 

suggest that the physical and chemical properties of illicit heroin may provide an indication of its 

origin. The main countries that have been identified as possible sources of illicit heroin are 

Pakistan, Nigeria, India, Turkey and South West Asia and it is noted that the purity and contents 

of the product varies between these countries 10. This information can provide useful insight for 

national legal authorities to address illegal drug trading at the borders and ports of their country. 

There are three distinct routes for the transit of heroin to different parts of the world known as the 

Southern route, Balkan route and the Northern route. All routes originate in Afghanistan and end 

in South East Asia, Western Europe, Caucauses or Africa. It is possible that the properties of the 

product changes as it moves geographically as there is variation between brown and white heroin 

seized in Germany. However, it bore similar characteristics to heroin seized in South West Asia 

and Western Europe 11.  
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A comparative analysis of heroin from different countries by O'Neil and Pitts 10 revealed that 

noscapine and papaverine is present in samples obtained from Turkey, Pakistan and some types 

of heroin from Nigeria and India. This suggests that the heroin used to form “Sugars” could have 

possibly been imported from one of the abovementioned countries as these impurities would be 

consistent with that reported by O'Neil and Pitts 10 however there is no current literature available 

to validate this theory. 

Conclusion and Recommendations 

In conclusion, it was noted that there is great variation between the samples analysed, which 

suggests that this low grade heroin mixture is prepared by independent suppliers using 

ingredients that are easily available to them. This high variability suggests poor preparation 

technique and inconsistency of the manufacturing process. It is evident that all samples used 

either heroin or the waste product of the penultimate step in the heroin manufacturing process as 

the base for the cocktail. The chemical data obtained from the study is not sufficient to conclude 

which is used, however the easily affordable nature of the drug cocktail substantiates the use of 

the waste product as the base in the cocktail rather than street heroin. It seems plausible that 

clandestine chemists would further dilute the waste product rather than purchase papaverine and 

noscapine to add bulk to street heroin. Media speculation that “Sugars” is the same drug as 

“Whoonga”, was shown to be false following comparison of data obtained from the preliminary 

analysis of “Whoonga” which revealed morphine, strychnine and heroin as the main ingredients 

found in “Whoonga”. Low concentrations of some constituents which prevented identification of 

all compounds present in the samples, in conjunction with the fact that available literature 

describes tracing the origin of heroin and shows little interest toward the waste products of the 

heroin manufacturing process, it is therefore difficult to pinpoint a country of origin of this cocktail. 

There is a need to investigate the difference between street heroin and “Sugars”. This can be 

assessed by comparing the composition of “Sugars” to that of street heroin available from the 

same supplier to avoid bias. The result of this analysis will reveal the chemical variation, if any, 

between street heroin and “Sugars” thereby either confirming or refuting the theory presented in 

this study that “Sugars” may be the waste product of the illicit manufacture of heroin. Further 

research can be conducted to chemically analyse the waste product from a heroin manufacturing 

process and assess its similarity to that of “Sugars”. In order to assess variance of the drug 

cocktail, further studies can conduct a time-line analysis of the mixture from a single supplier on 

a monthly basis over a suitable period of time. This will allow for monitoring the variance, if any, 
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of additives to the cocktail over a period of time. A physiological approach to future research on 

this cocktail would be to investigate the effects of this cocktail and its constituents in an animal 

model. This will determine if the reported effects are due to an active ingredient in the cocktail or 

if the compounds present in the cocktail exerts a combined effect.  
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Table 1. Retention times of geographically pooled samples of ‘Sugars’ obtained 
from LC-MS analysis 

 

 

 

 

 

 

 

 

 

  

Sample Retention time (minutes) 

A 13.1 
13.6 
14.3 
15.7 

B 13.1 
13.6 
14.3 

C 13.1 
13.6 
14.3 
15.3 
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Table 2. Molecular masses of isolated compounds according to retention times 

Retention 
times 

Mass 
(g/mol) 

12.8 411 

13.2 340 

14.2 455 

16.8 369 
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Figure 1. NMR spectra obtained for extracted compounds  
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CHAPTER 3 

SYNTHESIS 

3.1 Discussion 

The “Sugars” samples were packaged into green plastic straws and little difference was noted in the external 

appearance of straws from different areas. The contents of the straws were pooled according to their area 

and a colour difference was observed between pooled samples. The contents varied in colour from white to 

brown powder. Figure 1 (a) and (b) provides visual examples of the external appearance and the difference 

in colour between contents respectively. The variance in colour between pooled samples suggests a 

variation in ingredients of the mixture which indicates there were different independent suppliers. A study 

by O'Neil and Pitts 1 that analysed illicit heroin obtained from police during drug raids and seizures, 

suggested that the colour of illicit heroin samples varied and this colour difference may be indicative of its 

origin. The samples analysed in this study revealed the presence of heroin in all samples analysed and the 

colour difference of the samples may therefore be attributed to the amount and source of the heroin present 

in the cocktail. The results of a preliminary study by Prof T Govender of the University of KwaZulu-Natal, 

which analysed “Whoonga” samples, were compared to the results obtained in this study and there was no 

common ingredient present other than heroin. “Whoonga” is thought to be a low grade heroin mixture 

similar in nature to “Sugars” and said to contain anti-retroviral drugs amongst other substances. The 

analysis proved that it contained strychnine, morphine and heroin with only one sample containing a trace 

of Stochrine®, which is an ingredient in anti-retroviral drugs2. Despite media speculation that suggests 

“Sugars” and “Whoonga” are the same drug, the results from this study suggests otherwise, as it was found 

that they only contain heroin as a common ingredient.  

 

Figure 1. (a) The outer appearance of the “Sugars” straws. (b) The colour variation observed between the 

contents of the straws. 

b a 
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The samples analysed in this study all contained heroin, however the concentrations present varied between 

low quantities (<1%) in two of the samples compared to a heroin content of over 30% in another sample. 

This fluctuation between heroin concentrations further suggests variability between suppliers. Due to 

relatively low quantities that were difficult to detect in the samples, several individual constituents could 

not be identified using nuclear magnetic resonance imaging (NMR). Noscapine and papaverine were 

however detected in samples. Research on the analysis of illicit heroin conducted by O'Neil and Pitts 1 as 

well as Baker and Gough 3, suggests that impurities contained in illicit heroin may provide a good indication 

of its origin. These articles however are not very recent and it is possible that the heroin manufacturing 

process has since become more efficient and the yield has improved with fewer impurities being found in 

the end product. The heroin manufacturing process by two Afghanistan nationals as documented by Zerell, 

Ahrens 4 shows that heroin content of the heroin hydrochloride they produced was 74 %, which was higher 

than heroin hydrochloride samples analysed by O'Neil and Pitts 1 that contained less than 70 % of heroin. 

The heroin hydrochloride samples analysed by O'Neil and Pitts 1 also show that noscapine and papaverine 

were either not present in the samples or represented less than 1.35 and 0.03 % of the sample respectively. 

There was no papaverine or noscapine present in samples analysed by Zerell, Ahrens 4 and this supports 

the theory that the illicit manufacturing process has become more efficient and contains fewer impurities. 

The “Sugars” samples analysed in this study contained heroin, noscapine and papaverine as well as some 

compounds that were not identified as they were not detected by NMR analysis. Zerell, Ahrens 4 reports 

that noscapine and papaverine are removed as part of the purification of brown base heroin to white heroin 

base which ensures that the final heroin product does not contain papaverine or noscapine. Both noscapine 

and papaverine are opioid alkaloids and have anti-tussive and smooth muscle relaxing properties 

respectively 5. Singh 6 states that “Sugars” is bulked “in order to increase volumes for wider distribution 

and bigger profits” and it therefore does not seem rational for suppliers to bulk “Sugars” with noscapine 

and papaverine as they cost approximately R1800 (100mg) and R430 (5g) respectively, making them fairly 

expensive ‘adulterants’. The results of this study therefore suggest that the heroin is not bulked up to form 

“Sugars”. In light of the literature presented and the results of the analysis conducted in this study, it is 

postulated that “Sugars” is a waste product of the heroin manufacturing process that is removed during the 

purification of brown heroin base, as described Zerell, Ahrens 4. A possible discrepancy with this theory is 

the presence of heroin in “Sugars”, however, the heroin present in “Sugars” could possibly be heroin that 

was lost during the purification process and ended up as part of the waste product. The low content of heroin 

present in the “Sugars” samples analysed support this argument and the decreased heroin content between 

white heroin base and white heroin hydrochloride, which Zerell, Ahrens 4 attributes to filtration involved 

in purification process, further corroborates this theory. The loss of heroin via filtration can also possibly 

account for the variation of heroin content in “Sugars” as noted in this study. 
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The adulterants and impurities found in illicit heroin can provide an indication of the country the drug was 

sourced from. Previous countries associated with heroin trade include India, Pakistan, South East Asia, 

Turkey and Nigeria 1. There is currently no contemporary literature available on this topic and therefore 

there is a lack of updated information that can be used to determine the origin of the heroin used in “Sugars”. 

3.2 Conclusion 

The samples analysed in this study showed variation in colour and composition which indicates 

independence between sources. The variation of the samples suggests that the process of producing 

“Sugars” is an illicit and unregulated process and therefore the contents of the mixture is likely to vary. The 

findings of this study also indicate that “Whoonga” and “Sugars” are not the same composite as they do not 

have any common compound other than heroin and it is therefore unlikely that they are the same drug. 

Over the years, the heroin manufacturing process has presumably improved and as such the quality of the 

final product may have improved and contains little or no impurities. As illustrated by Zerell, Ahrens 4, the 

waste product is removed during the final purification stages of the process and noscapine and papaverine 

are some of the impurities found in this waste. The final product in the above case did not contain noscapine 

or papaverine and it is therefore hypothesised that “Sugars” may be the waste product of the heroin 

manufacturing process. The low cost of the drug as well as the high variability of the contents of “Sugars” 

supports this argument and it therefore seems plausible that the drug is the waste product of the illicit heroin 

manufacturing process rather than the bulked up version of heroin, which would most likely have a similar 

composition between suppliers. 

3.3 Limitations of the study 

The limitations of this study was the inability to identify all compounds present in the crude samples 

analysed. This can be attributed to the highly variable nature of the drug which posed a challenge in 

narrowing down the possible ingredients of the cocktail. Further chemical analysis is therefore required 

with other available analytical methods and tools, and the identification of the unknown compounds present 

in the cocktail is part of an ongoing study.  

3.4 Recommendations for future research 

This study possesses potential to expand and future research can be conducted on South African street 

heroin to verify that “Sugars” is indeed the waste product of the manufacturing process of heroin. The 

results of this study suggest chemical variation of “Sugars” between sources, however it is necessary to 

analyse if variation occurs from a single source. This can be done by analysing samples over a given period 

of time in order to monitor the consistency of the contents present in “Sugars” from a single supplier. The 
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physiological effects of the cocktail and its constituents can be investigated in an animal model and 

biochemical assays and behavioural testing can provide an indication of whether the effects seen in addicts 

are due to a single ingredient or the combined effects of the ingredients. 
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