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ABSTRACT

Background and Aims Results from a recent study among 750 heroin users in three Mexico's northern border cities
revealed an increase in white powder availability (also known as China white) and preference for this product among her-
oin users, as well as a general perception of increased overdose cases among this population. Here, we questioned whether
those findings reflect an increased presence of heroin laced with fentanyl, which is associated with greater risks of overdose
but that, until now, has not been described in Mexico. Design We tested fentanyl using highly sensitive test strips in sy-
ringe plungers, metal cookers and drug wrappings associated with heroin use. Setting Three injection sites in Tijuana,
Baja California, México. Participants Eighty-nine heroin users who interchanged paraphernalia for new syringes.
Measurements We tested 59 residues of ‘pure’ white powder. The rest were white powder with black tar (n = 5) or white
powder with crystal meth (n =9), black tar with crystal meth (n = 1), black tar only (n = 13) and crystal meth only (n = 2).
Findings Users believed that they consumed either white powder heroin, white powder heroin with crystal meth, white
powder with black tar heroin or black tar heroin only. Analyses revealed that 93% (n = 55) of the ‘pure’ white powder
samples had fentanyl. All (n = 9) the white powder samples mixed with crystal meth and 40% (n = 2) of the white powder
with black tar were also laced with fentanyl. Conclusions In a sample of 89 heroin users in Mexico, most white powder
heroin users were unknowingly exposed to fentanyl, with fentanyl detected in 93% of white powder samples.
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INTRODUCTION Between October 2017 and March 2018, we con-

ducted a rapid assessment study in treatment centers and

Mexico shares a porous border with the United States
because of economic exchange, migration, constant mo-
bility among populations and drug use dynamics. Heroin
use has increased in both countries; in particular, there
has been an increase in heroin laced with fentanyl mis-
use and fatal overdose cases in the United States [1]. Ac-
cording to the latest National Household Survey on
Drug Use (2016) in Mexico, the annual prevalence of
heroin use in the general population is 0.1% (approxi-
mately 130000 individuals) [2], and data of injected
heroin users have been documented in every state, with
Sonora, Baja California and Chihuahua being the most
severely affected [3].
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consumer sites among 750 heroin users in three northern
border cities: Tijuana, Baja California (Tij), San Luis Rio
Colorado, Sonora (SLRC) and Ciudad Juarez, Chihuahua
(CJ). The aim was to determine heroin use patterns, associ-
ated risk practices and overdose cases [4]. We found that
83.2% of the respondents used black tar heroin, 20.6%
brown powder and 7.7% white powder heroin. Tij was
the city where white powder use was more prevalent
(13%), followed by SLRC (8%) and CJ (2%). Regarding fen-
tanyl, most users said that they had no information about
it. Only nine of the 750 people interviewed mentioned hav-
ing ever used fentanyl: four in the United States, two in Tij
and one in CJ. Those users described fentanyl as a white
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powder with stronger, more pleasant effects than heroin
[4]. Among those who did not report fentanyl use, there
was nevertheless a general perception that heroin had be-
come more potent and had caused more overdose cases.
We questioned whether this perceived increase was related
to the presence of fentanyl in heroin doses, which is associ-
ated with greater risk of overdose but that, at present, has
not been described in Mexico; therefore, in the present
study we determined if heroin, in its different presentations
(white power, black tar and a mixture of both), is laced with
fentanyl in Tijuana.

MATERIALS AND METHODS

First, we identified three locations known for white powder
injection in Tijuana. Due to security reasons, we avoid ex-
posing users and researchers to handling drugs for analy-
sis. Instead, our research team collected paraphernalia
weekly, from March 2018 to July 2019, through a needle
exchange program. Then, we tested fentanyl in a conve-
nience sample of 89 drug residues extracted from syringe
plungers, metal cookers and drug wrappings. Of these
samples, 59 were ‘pure’ white powder. The rest were white
powder with black tar (n = 5) or with crystal meth (n = 9),
black tar with crystal meth (n = 1), black tar only (n = 13)
and crystal meth only (n = 2). For drug checking, we used
46 BTNX (Ontario, Canada) [5] and 34 CERTUM (China
Diagnostic) [6] fentanyl test strips, originally designed to
be used in urine testing. There is evidence that BTNX fen-
tanyl strips are highly effective in detection of fentanyl and
fentanyl analogues in street drug samples (FORECAST
Study, 2018) [7], with sensitivity and specificity close to
100% and a minimal detection level of 130 ng/ml, which
is comparable to Raman spectroscopy (i.e. TruNarc) ma-
chine and Fourier-transform infrared spectroscopy ma-
chine (i.e. Bruker Alpha). The CERTUM strips have an
even lower fentanyl detection level (20 ng/ml), but there
is less scientific evidence supporting their use. To counter-
act this limitation, we blindly cross-checked five samples
with both fentanyl strips that were randomly selected
and found identical results.

The procedure for testing was as follows: (1) a pipette
was used to extract the liquid drug residue directly from
metal cookers, syringe plungers or drug wrappings; (2)
the drug residue was diluted in 30 ml of purified water
and thoroughly mixed; (3) BTNX testing strips were di-
rectly placed in this solution; for Certum strips, three drug
drops were placed on the testing cassette. After approxi-
mately 1 minute, the results were read and interpreted
(one line: positive, two lines: negative).

The research team was trained to handle paraphernalia
and to perform the extraction maneuver in accordance
with the safety protocol of the Official Mexican Standard
on Infectious Bio-Hazardous Residues Management (RPBI)
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in order to avoid accidental needle-stick injuries. All the in-
formation captured was anonymous and restricted solely
to the sampling of the substance used, the paraphernalia
tested, date and place. The study was approved by the
Ethics and Research Committee of the National Institute
of Psychiatry Ramon de la Fuente Muniz.

RESULTS

We found that 93% of the China white samples had fenta-
nyl (55 of 59), as did all samples of white powder mixed
with crystal meth (nine of nine) and 40% of white powder
with black tar (two of five). Pure black tar samples had no
fentanyl. According to virtually all users, China white has
become more available and is gradually replacing black
tar in injection locations. The cost of white powder is equiv-
alent to a dose of heroin black tar, which is approximately
$2.5 $US.

From November 2018 to April 2019 our research team
witnessed 20 overdose cases, and intervened to reverse
them with 0.4 mg/ml naloxone hydrochloride (Hospira,
Inc. Lake Forest, IL, USA). In 10 cases, naloxone had to
be injected twice. We were able to recover the parapherna-
lia associated with five of these overdoses and all five were
positive for fentanyl. These cases were additional to the 89
originally selected.

DISCUSSION

This study has not been pre-registered on a publicly avail-
able platform and the results should be considered explor-
atory. Our findings show that, unbeknown to PWID, the
white powder used in Tijuana as heroin (usually referred
as China white) is frequently laced with fentanyl. These
data agree with international evidence showing that fenta-
nyl may be present in users’ doses without their knowledge
[8,9]. The finding that 93% of the white powder samples
tested positive for fentanyl, but none of the black tar sam-
ples did, suggests that black tar is more difficult to adulter-
ate, which could explain why the white powder
presentation is replacing the black tar heroin that has been
traditionally used in this region. In recent months, several
newspapers have pointed out Tijuana as a destiny city in
the traffic route of fentanyl to California [ 10-12]; with this
field study, we provide evidence that fentanyl is also being
used.

One of the most accurate routes for the early detection of
drugs recently incorporated into the market are field studies
with drug checking, harm reduction strategies, epidemio-
logical surveillances and public health monitoring [13—
15]. Our results confirm the usefulness of drug checking
in residues from syringe plungers [16], and standardized
the procedure in order to use fentanyl strips to residues ob-
tained from metal cookers and drug wrappings. This is
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convenient, because the use of paraphernalia instead of
drugs lowers the risk for users and research teams, espe-
cially in locations permeated by insecurity and violence.

In the present study, test strips were effective for fentanyl
detection in heroin samples and novel in the Mexican con-
text. Drug checking should extend to other border cities to
undertake studies with a larger scope, because fentanyl-re-
lated overdoses and other associated damages are likely to
spread. Additional studies are also required to confirm the
presence not only of this opioid, but also of more potent an-
alogues and other adulterants. As this pilot study shows,
other severe forms of damage are caused to the health of
people who inject drugs (PWID), such as severe skin lesions.

These results have several implications for health drug
policies in Mexico. They constitute an epidemiological
warning that should force government institutions and
civil society organizations to act in a coordinated, rapid
and effective way to support and protect PWID from the fa-
tal consequences of fentanyl use. Also, these results high-
light the importance of developing an early surveillance
system for the systematic detection of fentanyl use, fatal
and non-fatal overdose cases and admission to and dis-
charge from treatment.
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