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REVIEW OF NOMINATIONS 

DMPS (also referred to as Unithiol; UNII code 690VN2L7TK) was nominated for inclusion on the 503B 

Bulks List by McGuff Compounding Pharmacy Services, Inc, the Alliance for Natural Health USA, the 

Integrative Medicine Consortium, and the American Association of Naturopathic Physicians.  DMPS was 

nominated for use in heavy metal poisoning, including lead, inorganic mercury, arsenic, antimony, 

bismuth, cadmium, chromium, cobalt, copper, gold, palladium, platinum, selenium, sliver, technetium, 

tin, zinc, etc.  The desired compounded products include oral capsules, with strengths varying from 2.5mg 

to 500mg, and a 50mg/mL intravenous and intramuscular injection.   

Reasons provided for nomination to the 503B Bulks List include: 

• The need for an aqueous injection for intravenous administration to provide a more rapid onset of 

action especially in critical emergency cases of mercury poisoning. 

o BAL is FDA-approved, however it is formulated in peanut oil restricting administration to 

only intramuscular injections and there is the potential for an allergic reaction in patients with 

peanut allergies.   

o Chemet is FDA-approved, however it is only available in an oral dosage form. 

• The need for oral capsules, including use in chronic mercury poisoning.  

o BAL is FDA-approved, however it is not available in an oral dosage form and is not very 

effective in chronic mercury poisoning. 

o Versenate is FDA-approved for lead poisoning, however it is only available as an injection. 

 

METHODOLOGY 

Background information 

The national medicine registers of 13 countries and regions were searched to establish the availability of 

DMPS products in the United States (US) and around the world.  The World Health Organization, the 

European Medicines Agency (EMA), and globalEDGE were used to identify regulatory agencies in non-

US countries.  The medicine registers of non-US regulatory agencies were selected for inclusion if they 

met the following criteria: freely accessible; able to search and retrieve results in English language; and 

desired information, specifically, product trade name, active ingredient, strength, form, route of 

administration (ROA), and approval status, provided in a useable format.  Based on these criteria, the 

medicine registers of 13 countries/regions were searched: US, Canada, European Union (EU), United 

Kingdom (UK), Ireland, Belgium, Latvia, Australia, New Zealand, Saudi Arabia, Abu Dhabi, Hong 

Kong, and Namibia.  Both the EMA and the national registers of select EU countries (Ireland, UK, 

Belgium, and Latvia) were searched because some medicines were authorized for use in the EU and not 

available in a member country and vice versa.   

Each medicine register was searched for DMPS; name variations of DMPS were entered if the initial 

search retrieved no results.  The following information from the search results of each register was 

recorded in a spreadsheet: product trade name; active ingredient(s); strength; form; ROA; status and/or 

schedule; approval date.  Information was recorded only for products with strengths, forms and/or routes 

of administration similar to those requested in the nominations. 

In addition to the aforementioned medicine registers, the DrugBank database (version 5.1.4) and the 

Natural Medicines database were searched for availability of over-the-counter (OTC) products containing 

DMPS.  The availability of OTC products (yes/no) in the US and the ROA of these products were 

recorded in a spreadsheet.  Individual product information was not recorded. 
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Systematic literature review 

Search strategy 

Two databases (PubMed and Embase) were searched including any date through July 27, 2018.  The 

search included a combination of (dmps[TIAB] OR unithiol[TIAB] OR "2,3-dimercapto-1-

propanesulfonic acid"[TIAB]) AND (therapy[TIAB] OR therapeutics[TIAB] OR clinical[TIAB] OR 

chelation[TIAB] OR poisoning[TIAB]) AND humans[MeSH Terms] AND English[lang] NOT 

autism.  Peer-reviewed articles as well as grey literature were included in the search.  Search results 

from each database were exported to RefWorks®, merged, and sorted for removal of duplicate 

citations.  Microsoft Excel® was used for screening purposes. 

Study selection 

Articles were not excluded on the basis of study design.  Articles were considered relevant based on 

the identification of a clinical use of DMPS or the implementation of DMPS in clinical practice.  

Screening of all titles, abstracts, and full-text were conducted independently by two reviewers.  All 

screening disagreements were reconciled by a third reviewer.  

Data extraction 

A standard data extraction form was used to collect study authors; article title; year published; journal 

title; country; indication for DMPS use; dose; strength; dosage form; ROA; frequency and duration of 

therapy; any combination therapy utilized; if applicable, formulation of compounded products; study 

design; and any discussion surrounding the use of DMPS compared to alternative therapies.  

Results 

Please refer to Figure 1. 
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Figure 1. Summary of literature screening and selection (PRISMA 2009 Flow Diagram) 
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Outreach to medical specialists and specialty organizations 

Using the indications from the nominations and the results of the literature review, three (3) medical 

specialties that would potentially use DMPS were identified: naturopathy, neurology, and toxicology.  

Semi-structured interviews were conducted with subject matter experts within these specialties.  

Interviews lasted from 30-75 minutes and were conducted either via telephone or in-person.  Criteria for 

selecting subject matter experts included recommendations provided by specialty professional 

associations, convenient geographic location, authorship within the specialty, or referral by an 

interviewee.  Up to nine (9) interviews were conducted per substance.  Seven (7) experts were contacted 

for interviews, of which seven (7) accepted and zero declined interviews.  Interviews were recorded and 

transcribed via ©Rev.com.  QSR International’s Nvivo 12 software was utilized for qualitative data 

analysis.  The University of Maryland, Baltimore IRB and the Food & Drug Administration RIHSC 

reviewed the study and found it to be exempt.  Subject matter experts provided their oral informed 

consent to participate in interviews. 

Survey 

General professional medical associations and specialty associations for naturopathy, neurology, and 

toxicology, identified from the nominations, were contacted to facilitate distribution of an online survey.  

A Google™ search was conducted to identify relevant professional associations within each specialty. 

Associations were included if their members are predominantly practitioners, national associations, and 

organizations focused on practice within the US.  Organizations without practicing physicians and state or 

regional organizations were excluded.  The association’s website was searched in order to identify the 

email of the executive director, regulatory director, media director, association president, board members, 

or other key leaders within the organization to discuss survey participation.  If no contact information was 

available, the “contact us” tab on the association website was used.  

An online survey was created using Qualtrics® software (Provo, UT).  The survey link was distributed to 

five (5) associations.  If an association had more than one (1) substance with indications relevant to that 

specialty, substances were combined into one (1) survey with no more than 14 substances per survey.  

Table 1 highlights the associations that agreed to distribute the survey link and Table 2 includes the 

associations that declined to participate.  Additionally, single substance surveys were created and posted 

on the project website, which was shared with survey participants.   

Participation was anonymous and voluntary.  The estimated time for completion was 30 minutes with a 

target of 50 responses per survey.  The Office of Management and Budget (OMB) approved this project.   

 

Table 1. Participating associations 

Specialty Association 

Medicine American Academy of Environmental Medicine (AAEM) 

Naturopathy American Association of Naturopathic Physicians (AANP) 

Toxicology American College of Medical Toxicology (ACMT) 
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Table 2. Associations that declined participation 

Specialty Association Reasons for Declining 

Neurology American Academy of Neurology (AAN) Failed to respond 

Medicine 

American Medical Association (AMA) Failed to respond 

American Osteopathic Association (AOA) Failed to respond 

 

CURRENT AND HISTORIC USE 

Summary of background information  

DMPS is not a component of an FDA-approved product, is not available as an OTC product in the US, 

nor has a United States Pharmacopeia (USP) monograph.  DMPS is not approved in any of the 12 select 

non-US medicine registries searched. 

 

Table 3. Currently approved products – US  

 No approved products in the US 

 

Table 4. Currently approved products – select non-US countries and regions 

 No approved products in the selected non-US countries and regions 

 

Summary of literature review 

DMPS was first established as an official drug in the former Soviet Union in the 1950s followed by use in 

China and then Germany in the 1970s.1,2  DMPS is approved for use in China for arsenic poisoning and in 

Germany for mercury and lead poisoning.1,3  DMPS is available under the trade name Dimaval® 

(manufactured by Heyl Chemisch-pharmazeutische Fabrik GmbH & Co. KG) and is available as a 100mg 

capsule and a 250mg/5mL solution for intravenous or intramuscular injection.1  

Most of the studies identified were descriptive (67) performed in the US and China (13) followed by 

Germany (12) and the UK (11).  In the US, the most prevalent indication for DMPS was mercury 

poisoning (6) and arsenic poisoning (4).  The dosing for mercury poisoning was 1500mg/day 

administered intravenously and 300-1800mg/day orally.  For arsenic poisoning the dosing was 

1500mg/day-30mg/kg/day intravenously and 2400mg/day orally.  Three (3) studies identified an 

indication in lead poisoning and one (1) study did not mention a specific metal; however, this study did 

state that DMPS could be used in heavy metal poisoning.  In the non-US studies, the most frequent 

indication was mercury poisoning (38) and arsenic poisoning (21) and seven (7) studies identified an 

indication in lead poisoning.  The dosing in mercury poisoning varied from 2-30mg/kg/day orally, 

125mg/day-20mg/kg/day intramuscularly, and 250mg every 4 weeks-1500mg/day intravenously.  For 

arsenic poisoning the dosing ranged from 10-300mg/kg/day orally or 500-1500mg/day intravenously. 
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Table 5. Types of studies 

Types of Studies Number of Studies 

Descriptive1–67 67 

Experimental68–79 12 

Observational80–82 3 

 

Table 6. Number of studies by country 

Country Number of Studies 

Austria 61,64 2 

Canada42,82 2 

China 10,21,24,33,34,36,38,62,66,70,71,76,80 13 

Croatia3 1 

Czech Republic45,46,60 3 

Denmark26 1 

Finland78 1 

Georgia 30 1 

Germany14,16,17,20,25,47,49,50,55,57,74,81 12 

India 13,18,19,73,77 5 

Iran51 1 

Italy67 1 

Mexico72 1 

The Netherlands29,58 2 

New Zealand28 1 

Norway1,4,35,79 4 

Philippines68 1 

Poland32 1 

Slovenia 54 1 
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Sweden9 1 

Taiwan27,65 2 

UK5–8,12,23,40,44,52,63,75 11 

US2,11,15,22,31,37,39,41,48,53,56,59,69 13 

Multiple countries 

• Georgia and Russia43 

 
1 

Total US: 13 

Total non-US Countries: 69 

 

Table 7. Number of studies by combinations 

 No combination products were nominated 

 

Table 8. Dosage by indication – US  

Indication Dose Concentration 
Dosage 

Form 
ROA 

Duration of 

Treatment 

Mercury 

poisoning15,31,37,39,41,53 

1500mg/day – – Intravenous 4 days 

300-1800mg/day – – Oral 3-21 days 

Arsenic poisoning2,22,37,48 

1500mg/day-
30mg/kg/day 

– – Intravenous 1-12 days 

2400mg/day – – Oral 5 days 

Lead poisoning11,37,69 200-400mg/m2/day – – Oral 5-20 days 

Heavy metal poisoning37 – – – – – 

Dementia – symptom 
management59 

– – – – 2 months 

Wilson’s disease56 400mg/day – – Oral – 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
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Table 9. Dosage by indication – non-US countries 

Indication Dose Concentration Dosage Form ROA Duration of Treatment 

Mercury poisoning1,3–5,7–10,12–

14,16,17,21,24,26,27,30,38,43,46,49,51,52,58,60,61,63–

68,72,75,78,79,82 

4-30mg/kg/day 100-200mg Capsule, tablet 
Oral 

1-68 days 

2-10mg/kg/day 5% Solution 2-7 days 

125mg/day-20mg/kg/day 5% – Intramuscular 3-28 days 

250mg every 4 weeks-1500mg/day 5% Solution Intravenous 1-28 days 

1.5-2.5g/day – Solution Continuous intravenous infusion 2 days 

100mg/hour – Solution Extracorporeal infusion – 

Arsenic poisoning1,3,4,18–

20,25,26,28,32,35,36,40,42,47,52,63,65,73,74,77 

10-300mg/kg/day 100-110mg Capsule, tablet Oral 1-28 days 

500-1500mg/day 5% Solution Intravenous 1-28 days 

62.5-250mg/hour – Solution Continuous intravenous infusion 1-7 days 

Wilson’s disease33,34,52,62,70,71,76,80 125mg/day-20mg/kg/day – – Intravenous 1-56 days 

Lead poisoning1,3,9,29,50,52,63 
200-400mg/day 100mg Capsule Oral 5-21 days 

1000-1500mg/day 5% Solution Intravenous 28 days 

Bismuth poisoning3,4,44,57 
200-600mg/day – Capsule, tablet Oral 24 days 

10-20mg/kg/day – – Intravenous 17 days 

Copper poisoning3,6,54,63 
200-400mg/day – – Oral – 

1000-1500mg/day – – Intravenous – 

Cadmium poisoning26,52,63 
– – – Oral – 

– – – Intravenous – 
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Heavy metal detoxification55,81 
10mg/kg/day – – Oral Once 

250mg/day – – Intravenous – 

Polonium poisoning4,23 

– – – Oral – 

– – – Intramuscular 27 days 

– – – Intravenous 2 days 

Chromium poisoning20 – – – Intravenous – 

Cobalt poisoning45 4-14mg/kg/day – – – 4-11 days 

Gold poisoning63 – – – – – 

Nickel poisoning63 – – – – – 

Zinc poisoning63 – – – – – 

Abbreviations: “–“, not mentioned; ROA, route of administration .  

 

Table 10. Compounded products – US  

No compounded products from reported studies 

 

Table 11. Compounded products – non-US countries 

 No compounded products from reported studies 

 

Summary of focus groups/interviews of medical experts and specialty organizations 

Seven (7) interviews were conducted of the seven (7) practitioners.  Two (2) interviewees were interviewed at the same time and one (1) interview 

was cut short and a follow-up interview was needed to continue the discussion. 
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Table 12. Overview of interviewees 

Interviewee 
Level of 

Training 
Specialty 

Current Practice 

Setting 

Experience 
with 

DMPS 
Interview Summary Response 

TOX_01 MD 

Medical Toxicology 

Addiction Medicine 

Emergency Medicine 

Tertiary referral center Yes 

• Does not really use since it is not FDA approved and not readily 
available 

• Aware of the inappropriate use via provoked urine challenges  

• Potential use in arsenic and mercury poisoning, but does not 

consider to be standard therapy for any indication 

• Primary benefit is the ability to administer intravenously 

TOX_02  MD Medical Toxicology Tertiary referral center No 

• Concerns about the use in provoked urine testing done in the 
outpatient setting of most environmental/alternative medicine 

practices which is considered inappropriate 

• Potential use in arsenic and mercury poisoning, but does not 
consider to be standard therapy for any indication 

• Primary benefit is the ability to administer intravenously 

TOX_03  DO Emergency Medicine 
Academic 

appointments with 

private clinical practice 

No 
• Chelating agents are rarely used in emergency medicine 

• Does not consider to be standard therapy for any indication 

TOX_06 MD 

Medical Toxicology 

Occupational Medicine 

Internal Medicine 

Independent Consultant 

Faculty at a School of 

Medicine 

Yes 

• Considers the treatment of choice for acute intoxication by arsenic 
and inorganic mercury 

• Compounded should be available for acute, symptomatic 
intoxication from a poisoning event that is resulting in overt 
symptoms 

• The efficacy of chelators to treat severe poisoning is greatest when 
given as soon as possible access is needed in emergency rooms or 

critical care units in hospitals 

NAT_02 ND None Private Practice Yes 

• Considers first line for mercury toxicity.  Administers with EDTA. 

• Normal dosing is 1-5mg/kg basis administered intravenously twice 
a week for 5 weeks. 

• Is a need for office stock so that the lab in the office can administer 

• Uses approximately five or six times a year. 
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NAT_03 MD Internal Medicine Private Practice Yes 

• Can be used for mercury and lead.  Some people administer at the 
end of an EDTA infusion. 

• Has not used much but thinks there is a need 

NAT_04 ND Family Practice 
Private, multi-physician 

clinic 
Yes 

• Uses in conjunction with other chelators when there is exposure in 
the testing to mercury 

• Normal concentration is 50mg/mL with doses ranging from 1-

5mg/kg and a maximum of 250mg mixed in a 100mL bag of saline 
and administered via a slow intravenous infusion over 20-30 
minutes.  The average patient will receive a dose at most once a 

week, but generally once every 2-3 weeks. 

• Obtains from a 503A pharmacy via patient-specific prescriptions. 

• Uses between 15-60 single dose vials a month. 

Abbreviations: MD, Doctor of Medicine; DO, Doctor of Osteopathic Medicine; ND, Naturopathic Doctor. 
 
 

Conditions or diseases in which DMPS is used. 

• Four (4) interviewees discussed use in arsenic and inorganic mercury poisoning. 

o TOX_06 stated that it is the treatment of choice for acute intoxication by arsenic and inorganic mercury. 

▪ TOX_06 stated that DMPS has been available in Russia for a long time and has been available by prescription in Germany under 

the brand-name Dimaval for a long time. 

▪ TOX_06 continued that the “real value is limited to acute treatment of acutely symptomatic individuals with a high exposure to 

inorganic arsenic and inorganic mercury…whether it may have some value in treatment of high-dose methylmercury exposure, I 

don’t know, but that doesn't really occur, no one really gets high-dose exposure to methylmercury anymore, but inorganic mercury 

poisoning occasionally occurs.”  

o NAT_02 stated that DMPS is first line for mercury toxicity. 

o TOX_01 and TOX_02 stated a potential use in arsenic and inorganic mercury poisoning. 

▪ TOX_02 stated it may be a third agent for treatment of inorganic arsenic poisoning and a potential use in a recent exposure to a 

high concentration or organic mercury compounds or the alkyl-mercury compounds. 

▪ TOX_01 stated oral DMPS may be used outpatient in place of DMSA for occupational exposure to mercury, however cases of 

this are very uncommon.  TOX_01 continued stating a potential use in occupational exposure to lead and a potential preferable 

use of DMPS to DMSA for some of the more rare cases of heavy metal poisoning. 
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• NAT_04, NAT_02, and NAT_03 discussed use in chelation therapy in combination with EDTA.   

o NAT_04 stated that “when there is any exposure in the testing to mercury especially, because 

EDTA does not have a very good binding affinity to mercury.”   

o NAT_04 continued that DMPS has a high binding affinity for mercury and arsenic.  

o NAT_04 reported use of approximately 15-60 single dose vials of DMPS every month. 

o NAT_02 reported using DMPS approximately five or six times a year, but others in the office 

use it more frequently. 

• Four (4) interviewees discussed use in Wilson’s disease. 

o TOX_01 and TOX_02 stated they had not heard of DMPS being used for Wilson’s disease. 

o TOX_06 stated that DMPS does bind to copper so it could be considered but it would not be 

the drug of choice.  The interviewee stated that penicillamine is approved for that purpose.  

o TOX_03 was aware that DMPS could be utilized for that but has not personally used DMPS 

to treat Wilson’s disease. 

• Three (3) interviewees stated a concern regarding the inappropriate use  

o TOX_01 stated that when diagnosing metal poisoning you should have clinical symptoms or 

an exposure that is concerning for metal poisoning.  “But what people are doing for these 

provoked tests is they're giving someone a chelating agent which then binds any metal in 

their body.  We are all environmentally exposed; we all have small amounts of some of these 

things.  We're all going to have some mercury or some arsenic or definitely some lead in our 

bodies.  Then you give people a chelating agent, like DMPS orally, and then that pulls some 

of the body storage into the urine.  And then what they do is they take those results, the urine 

results that now have some metal in it that got pulled out by the chelator, and they compare 

them to reference ranges in a normal population who never got a chelator.  Then, because of 

the concentration of the metal in the urine is higher because of that DMPS that the patient 

was given, then they tell the patient you've got these increased body stores of the metal, 

you're toxic from the metal and now you need to be treated with more chelation.” 

o TOX_02 stated, “the chelator is administered and then the urine is collected over a four to six 

hour period and that's during the time that the chelator is maximally active because of its 

kinetic characteristics.  You take that four to six-hour measurement and then multiply it by 

six or four to get a 24-hour imputed excretion.  You take the maximum period of chelation 

and then quadruple it or appropriately get it to a 24-hour number, but you falsely indicated 

what actually the excretion over that 24 hours would be because you didn't collect over 24 

hours.  The amount you would pull out in the subsequent hours would have been less.  Then, 

usually in addition to the step, which is the laboratory complicit step of comparing it to a non-

chelated population, they will frequently, if not universally do a creatinine collection to the 

urine volume which would normalize it if you are comparing the same individual over time, 

okay.  But then speaks in usually children and women who are pregnant or are concerned 

about pregnancy and its effects or something like that, then they are, their creatinine 

correction in children and women is universally inappropriate since the creatinine adjusted 

population as young men who tend to have a higher muscle mass than women and certainly 

more than children.  So you end up with further elevating the apparent urine concentration of 

the metals.  It's a guaranteed way of the business because anybody at all walking down the 

street will have elevated measurements.  Oh, and then usually the labs that are used will 

check for 10 or 15 or 20 different elements and so the likelihood of you having no elevated 

elements is zero.  Then you can be treated for a condition that you actually don't have because 

they're all based on routine background exposures.”  TOX_02 continued that you can show 

an increase in the amount of any given divalent cation being excreted when you give a 
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chelator but it doesn’t prove that people were “heavy, or body burdened or intoxicated or 

poisoned by those things or that they’re generally very nonspecific symptoms had anything to 

do with the given metal.” 

o TOX_06 stated that, “alternative medicine providers who have been under the impression in 

some situations, without really good evidence, that people with modestly elevated levels of 

arsenic and mercury would benefit from courses of oral chelation, using DMPS.  And I'm 

talking about people who don't have acute symptoms of inorganic arsenic or mercury 

intoxication.  But just because their levels might be higher than the general population, some 

alternative medicine providers who have ... who are of the opinion that this drug might still be 

helpful in helping to eliminate metals from the body and improve health outcome.  The 

problem with that is that there hasn't been any studies to suggest that that would be the case… 

But to the extent that DMPS is sometimes purchased or compounded right now by some 

pharmacies, a lot of it might be sold.  I don't know the records, but I imagine a lot of it might 

be sold by or sold to these alternative providers, or directly to the public, for use for that 

purpose.  And that purpose is really not substantiated or supported, in my opinion.” 

• Two (2) interviewees discussed the use of a chelator for dental amalgams. 

o TOX_02 stated, “[amalgams] is a background level of exposure to mercury which can be 

organified especially if you don’t have good oral hygiene, but again, they’re not at a level that 

cause any clinical toxicity.” 

o TOX_06 stated that, “people who have low levels of mercury from having a dental amalgam, 

there are some providers who have recommended to people that they have their amalgams 

removed, and then be treated and chelated with DMPS…and there’s no evidence that that 

kind of treatment with DMPS in those situations is helpful.  There's also been fairly much 

discredited suppositions by some people.” 

Six (6) interviewees discussed the administration of DMPS in heavy metal poisoning. 

• TOX_01, TOX_02, TOX_03, and TOX_06 stated it can be given orally or intravenously. 

NAT_04 stated that DMPS is most commonly given intravenously. NAT_02 stated 

administration is intravenously and that oral can also be used, however stated that would use 

DMSA for oral though. 

o The normal intravenous concentration is 50mg/mL in a 100mL bag of saline with doses 

ranging from 1-5mg/kg with a maximum dose of 250mg administered over 20-30 minutes. 

o TOX_02 stated, “The dose range for DMPS often is five-fold anyways or a range of five-fold 

and often the middle of that or the up end of that is well in excess of the 25% bioavailability 

or thereabout of DMPS of 30mg/kg/day initially, that becomes an issue.”  The interviewee 

continued, “[doses] vary quite a bit from a couple hundred milligrams daily on up to a gram 

or more daily. They're four to five to six-fold differences in there.” 

• NAT_04 has used DMPS as suppositories and oral formulations for children.  Dosing is similar 

to intravenous dosing. 

Four (4) interviewees discussed the current treatment options used for heavy metal poisoning. 

• TOX_01, TOX_02, and TOX_06 stated they would not consider their use of chelating agents to 

be common.   

o TOX_02 stated that “if you exclude the lead poisoned children which might get you to a few 

to a dozen or so a year, you're probably talking about one or two a year or one every other 

year, something like that.”  TOX_02 continued that in the US approximately 1,000 to 2,000 
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people should be treated with a chelating agent for heavy metal poisoning, especially arsenic, 

mercury, and lead annually. 

• Alternative options include DMSA for arsenic, mercury, or lead poisoning; disodium calcium 

EDTA for lead poisoning; deferoxamine for chelation of iron; while not used frequently, D-

penicillamine for copper mobilization. 

• NAT_02 stated use of oral DMSA 

• NAT_03 stated use of oral NAC for mercury toxicity. 

• TOX_03 stated that poisoning with heavy metals in the US is infrequent to rare.   

• TOX_02 stated that treatment for heavy metal poisoning is usually two and half to three weeks 

and then reevaluated with the potential for retreatment depending on the compound and the nature 

of the symptoms. 

Three (3) interviewees discussed the use of DMPS in heavy metal poisoning over current treatment 

options. 

• TOX_02 stated, “it is potentially a more effective chelator than DMSA, although, that data my 

understanding is also potentially difficult to come down pretty firm on because DMSA is an 

orally administered drug whereas DMPS may be administered orally, IV or otherwise, and with 

since the bioavailability is not the same, the dose ranges really may not be comparable directly in 

terms of a molecular binding availability.” 

• TOX_01 stated DMPS may have some advantage in inorganic mercury poisoning, however, “the 

advantage that I see is that my understanding, DMPS, you can use it intravenously, DMSA you 

can only give orally…if we had someone who is acutely poisoned…and they have acute arsenic 

poisoning which they would have vomiting, diarrhea, they can't keep anything down orally, 

DMPS IV seems to me like it would be ideal.” 

• TOX_06 stated, “the real value and need for the DMPS is as an intravenous formulation.  

Because if you have somebody who's critically ill or seriously ill, you don't want to have to give 

them an oral drug, because they're in shock or whatever.  Their ability to absorb from the 

gastrointestinal tract is going be compromised, so in that situation you really want an IV 

formulation that's available, so that it can be given to sick patients.” 

o TOX_06 continued that British anti-Lewisite (BAL) is the alternative which is given 

intramuscularly, has a lower therapeutic index compared to DMPS, and in animal studies is 

not as effective in averting lethal or serious outcomes.  TOX_06 continued that DMSA is 

available and is efficacious in arsenic and inorganic mercury exposures or poisonings, but is 

given orally.  Poisoning is generally associated with nausea and vomiting which will reduce 

the absorption and systemic delivery of an oral drug. 

• TOX_01 stated a potential benefit in acute arsenic poisoning, occupation or excessive exposure 

to mercury, and lead poisonings from someone who took too much of a contaminated product, all 

of which are rare. 

• TOX_02 stated, “…ingested object would fit into this where there is still material within the GI 

tract, an IV formulation might be preferable to oral in the sense that you would hate to increase 

absorption by chelating the substance in the GI tract and then having that molecule be absorbed, 

or that complex be absorbed and then presented systemically.” 

• NAT_04 stated that the benefit of DMPS is that it is available intravenously as compared to 

DMSA that is only available orally. 
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Five (5) interviewees discussed “office stock”. 

• TOX_02 stated that DMPS should only be administered in a monitored setting for treatment of 

arsenic poisoning due to the risk of torsades de pointes.  TOX_02 continued that the legitimate 

use of chelating agents for heavy metal poisoning is considered an emergency and would want 

access within a day or so. 

• TOX_03 stated that there is likely not a significant enough commercial appeal or need to stock in 

the office due to the low frequency of use. 

• TOX_06 stated that stocking in an outpatient office is not needed but there is a need for stocking 

in one or two emergency hospitals in a city or at a regional hospital.  The interviewee continued 

that the efficacy of chelators to treat severe poisoning is greatest when given as soon as possible, 

within approximately four hours. 

• NAT_04 stated that availability through a 503B facility would make access easier reducing the 

burden of needing a patient-specific prescription and decreasing waste.  This would also reduce 

the cost. 

• NAT_02 stated there is a need for office stock so the lab in the office can administer to patients. 

Five (5) interviewees discussed the use of DMPS as standard therapy. 

• TOX_06 stated that DMPS is the treatment of choice for acute intoxication by arsenic or 

inorganic mercury. 

• NAT_02 stated that DMPS is first line for mercury toxicity. 

• TOX_01, TOX_02 and TOX_03 stated that they would not consider DMPS to be standard 

therapy for any indications at this time. 
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Summary of survey results 

 

Table 13. Characteristics of survey respondents (64 people responded to the surveya)  

Board Certification MD ND No Response 

Addiction Medicine 1 0 0 

Emergency Medicine 3 0 0 

Family Medicine 1 0 0 

Internal Medicine 1 0 0 

Medical Toxicology 6 0 0 

Naturopathic Doctor 0 3 0 

Naturopathic Physician 0 3 0 

Nephrology 1 0 0 

Occupational Medicine 2 0 0 

Preventative Medicine 1 0 0 

No Board Certification 0 0 0 

No Response 0 0 9 

Abbreviations: MD, Doctor of Medicine; ND, Naturopathic Doctor. 
aMultiple respondents reported more than one board certification. 

 

Table 14. Types of products used, prescribed, or recommended 

Types of Products Respondents, n (N=15a) 

Compounded 7b 

FDA-approved 7 

Over-the-counter 0 

Dietary 0 

Unsure 2 

No Response 3 

aMultiple respondents reported using multiple types of DMPS. 
bOne (1) respondent reported using in combination but did not specify the combination. 
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Table 15. Compounded use of DMPS in practicea  

Indication Strength 
Dosing 

Frequency 

Dosage 

Form 
ROA 

Duration of 

Treatment 
Patient Population 

Antimony poisoning – – – – – – 

Inorganic/elemental 

mercury toxicity 
– – – – – 

Only used if patients do 

not have access to DMSA 

Lead poisoning – – – – – Adults, children 

Abbreviations: “–“, not mentioned; ROA, route of administration. 
aThree (3) respondents. 

 

Table 16. Indications for which DMPS is considered standard therapy  

aMultiple respondents reported indications in which compounded and non-compounded DMPS is considered 

standard therapy. 

 

Table 17. Reasons for using a compounded product instead of an FDA-approved product  

Theme Reasons 

Availability 

• Not available via regular pharmacy route 

• FDA-approved drug is not available or is prohibitively expensive 

• Only use was for a patient not in the US in which DMPS has available 

 

 

 

 

Indication 

Standard Therapya 

Compounded, n 

(N=7) 

Non-Compounded, 

n (N=7) 

Unsure, n 

(N=2) 

No Response, n 

(N=3) 

Antimony poisoning 1 0 0 0 

Arsenic poisoning 0 1 0 0 

Heavy metal chelation 0 2 0 0 

Lead poisoning 1 1 0 0 

Mercury poisoning 2 2 0 0 

Significant mercury or arsenic toxicity 

in the context of an emergency IND 
0 0 1 0 

No Response 4 3 1 3 
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Table 18. Change in frequency of compounded DMPS usage over the past 5 years 

 Respondents, n (N=7) 

No - use has remained consistent 0 

Yes - I use it LESS often now 2a 

Yes - I use it MORE often now 1b 

No Response 4 

aOne (1) respondent stated they have only used once. 
bOne (1) respondent stated “because we can’t get it easily already compounded”. 

 

Table 19. Do you stock non-patient specific compounded DMPS in your practice? 

 Respondents, n (N=7) 

No 3 

Yes 0 

No Response 4 

 

Table 20. Questions related to stocking non-patient specific compounded DMPS 

 No respondents reported stocking non-patient specific DMPS 
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CONCLUSIONS 

DMPS was nominated for inclusion on the 503B Bulks List by McGuff Compounding Pharmacy 

Services, Inc, the Alliance for Natural Health USA, the Integrative Medicine Consortium, and the 

American Association of Naturopathic Physicians.  DMPS was nominated for use in heavy metal 

poisoning, including lead, inorganic mercury, arsenic, antimony, bismuth, cadmium, chromium, cobalt, 

copper, gold, palladium, platinum, selenium, sliver, technetium, tin, zinc, etc.  The desired compounded 

products include oral capsules, with strengths varying from 2.5mg to 500mg, and a 50mg/mL intravenous 

and intramuscular injection. 

DMPS is not a component of an FDA-approved product nor has a USP monograph.  DMPS is approved 

for use in China for arsenic poisoning and in Germany for mercury and lead poisoning and is available 

under the trade name Dimaval® (manufactured by Heyl Chemisch-pharmazeutische Fabrik GmbH & Co. 

KG) as 100mg capsules and a 250mg/5mL solution for intravenous or intramuscular injection. 

From the literature review, in both the US and non-US studies the most common indication was mercury 

and arsenic poisoning with administration via oral and intravenous routes.  No compounded products 

were identified from the included studies. 

From the interviews, four (4) of the interviewees discussed the use of DMPS in arsenic and inorganic 

mercury poisoning, with one (1) stating the DMPS is the treatment of choice for acute intoxication by 

arsenic and inorganic mercury and one (1) stating it is the treatment of choice of mercury toxicity.  Three 

(3) of the interviewees discussed concerns regarding the inappropriate use of DMPS via a provoked urine 

challenge test commonly done in the outpatient setting by alternative/environmental medicine 

practitioners.  These interviewees stated that when diagnosing metal poisoning you should have clinical 

symptoms or an exposure that is concerning for metal poisoning.  These interviewees stated the primary 

benefit to DMPS is the ability to administer it intravenously.  While poisoning with inorganic mercury 

and arsenic is rare, one (1) interviewee stated that the efficacy of chelators to treat severe poisoning is 

greatest when given as soon as possible so access is needed in emergency rooms or critical care units in 

hospitals.  Three (3) interviewees discussed the use of DMPS in combination with other chelators, 

especially EDTA, when lab testing indicates exposure.  Two (2) responded that the normal dosing is 1-

5mg/kg administered intravenously. 

From the survey responses, fifteen (15) responded that they use DMPS with seven (7) using a 

compounded product and seven (7) using an FDA-approved product.  Respondents stated that DMPS is 

considered the standard therapy for antimony, arsenic, lead, and mercury poisoning as well as for heavy 

metal chelation.  One (1) respondent stated that DMPS is the standard therapy for significant mercury or 

arsenic toxicity in the context of an emergency IND.  No respondents reported stocking non-patient 

specific DMPS in their office. 
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Appendix 2. Survey instrument 

 

Start of Block: Welcome Page 

 

The University of Maryland Center of Excellence in Regulatory Science and Innovation (M-CERSI), in 

collaboration with the Food and Drug Administration (FDA), is conducting research regarding the use of 

certain bulk drug substances nominated for use in compounding by outsourcing facilities under section 

503B of the Federal Food, Drug, and Cosmetic Act.  In particular, we are interested in the current and 

historic use of these substances in clinical practice.  This survey is for DMPS sodium salt.  As a medical 

expert, we appreciate your input regarding the use of this substance in your clinical practice.  This 

information will assist FDA in its development of a list of bulk drug substances that outsourcing facilities 

can use in compounding under section 503B of the Act.  All responses are anonymous.      

 

OMB Control No. 0910-0871   

Expiration date:  June 30, 2022      

 

The time required to complete this information collection is estimated to average 30 minutes, including 

the time to review instructions, search existing data sources, gather the data needed, and complete and 

review the information collection.  An agency may not conduct or sponsor, and a person is not required to 

respond to a collection of information unless it displays a currently valid OMB control number.      

 

If you have additional questions or concerns about this research study, please email: 

compounding@rx.umaryland.edu.  If you have questions about your rights as a research subject, please 

contact HRPO at 410-760-5037 or hrpo@umaryland.edu. 

 

End of Block: Welcome Page 
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Start of Block: DMPS sodium salt (DMPS) 

 

Q1. What type(s) of product(s) do you use, prescribe, or recommend for DMPS sodium salt? Please 

check all that apply. 

▢    Compounded drug product  

▢    FDA-approved drug product   

▢    Over the counter drug product   

▢    Dietary supplement (e.g. vitamin or herbal supplement products sold in retail setting) 

▢    Unsure 

 

Skip To: Q14 If What type(s) of product(s) do you use, prescribe, or recommend for DMPS sodium salt? Please 

check... != Compounded drug product 

Skip To: Q3 If What type(s) of product(s) do you use, prescribe, or recommend for DMPS sodium salt? Please 

check... = Compounded drug product 

 

Display This Question: 

If What type(s) of product(s) do you use, prescribe, or recommend for DMPS sodium salt? Please check... = 

Compounded drug product 
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Q2. Please list any conditions or diseases for which you use compounded DMPS sodium salt in your 

practice.  Please include the strength(s), dosing frequency(ies), dosage form(s), route(s) of administration, 

duration of therapy, and patient population (ex. age, gender, comorbidities, allergies, etc).  

 

Strength(s) 

(please include 
units) 

Dosing 

frequency(ies)  

Dosage 

form(s) 

Route(s) of 

administration  

Duration of 

therapy 

Patient 

population 

Condition 1  
(please describe)  

      

Condition 2 

(please describe)  
      

Condition 3 

(please describe)  
      

Condition 4 

(please describe)  
      

Condition 5 
(please describe)  

      

 

 

Q3. Do you use compounded DMPS sodium salt as a single agent active ingredient, or as one active 

ingredient in a combination product? Please check all that apply. 

▢    Single   

▢    Combination   
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Skip To: Q6 If Do you use compounded DMPS sodium salt as a single agent active ingredient, or as one active 

ingr... != Combination 

 

Display This Question: 

If Loop current: Do you use compounded DMPS sodium salt as a single agent active ingredient, or as one 

active ingr... = Combination 

 

Q4. Please list all combination products in which you use compounded DMPS sodium salt. 

________________________________________________________________ 

 

 

Page Break  

 

Q5. For which, if any, diseases or conditions do you consider compounded DMPS sodium salt standard 

therapy? 

________________________________________________________________ 

 

 

 

Q6. Does your specialty describe the use of compounded DMPS sodium salt in medical practice 

guidelines or other resources? 

________________________________________________________________ 

 

 

 

Q7. Over the past 5 years, has the frequency in which you have used compounded DMPS sodium salt 

changed?  

o Yes – I use it MORE often now (briefly describe why)   

________________________________________________ 

o Yes – I use it LESS often now (briefly describe why) 

____________________________________________________________________________ 

o No – use has remained consistent  

 

 

 



32 

 

Q8. Why do you use compounded DMPS sodium salt instead of any FDA-approved drug product? 

________________________________________________________________ 

 

 

 

Q9. Do you stock non-patient-specific compounded DMPS sodium salt in your practice location?  

o Yes  

o No  

 

Skip To: End of Block If Do you stock non-patient-specific compounded DMPS sodium salt in your practice 

location?  = No 

 

Page Break  

Display This Question: 

If Do you stock non-patient-specific compounded DMPS sodium salt in your practice location?  = Yes 

 

Q10. In what practice location(s) do you stock non-patient-specific compounded DMPS sodium salt? 

Please check all that apply. 

▢    Physician office   

▢    Outpatient clinic  

▢    Emergency room 

▢    Operating room 

▢    Inpatient ward   

▢    Other (please describe)________________________________________________ 
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Q11. How do you obtain your stock of non-patient-specific compounded DMPS sodium salt? Please 

check all that apply. 

▢    Purchase from a compounding pharmacy  

▢    Purchase from an outsourcing facility 

▢    Compound the product yourself 

▢    Other (please describe)________________________________________________ 

 

 

 

Q12. Why do you keep a stock of non-patient-specific compounded DMPS sodium salt? Please check all 

that apply. 

▢    Convenience 

▢    Emergencies 

▢    Other (please describe)________________________________________________ 

 

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded DMPS sodium salt? Please 

check all tha... = Convenience 

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded DMPS sodium salt? Please 

check all tha... = Emergencies 

Skip To: End of Block If Why do you keep a stock of non-patient-specific compounded DMPS sodium salt? Please 

check all tha... = Other (please describe) 

 

Page Break  
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Q13. For which, if any, diseases or conditions do you consider DMPS sodium salt standard therapy? 

________________________________________________________________ 

 

 

 

Q14. Does your specialty describe the use of DMPS sodium salt in medical practice guidelines or other 

resources? 

________________________________________________________________ 

 

End of Block: DMPS sodium salt (DMPS) 
 

Start of Block: Background Information 

 

Q15. What is your terminal clinical degree? Please check all that apply. 

▢    Doctor of Medicine (MD)  

▢    Doctor of Osteopathic Medicine (DO)  

▢    Doctor of Medicine in Dentistry (DMD/DDS)  

▢    Naturopathic Doctor (ND)  

▢    Nurse Practitioner (NP)  

▢    Physician Assistant (PA) 

▢    Other (please describe)________________________________________________ 
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Q16. Which of the following Board certification(s) do you hold? Please check all that apply. 

▢    No Board certification   

▢    Allergy and Immunology  

▢    Anesthesiology  

▢    Cardiovascular Disease  

▢    Critical Care Medicine  

▢    Dermatology 

▢    Emergency Medicine 

▢    Endocrinology, Diabetes and Metabolism 

▢    Family Medicine  

▢    Gastroenterology  

▢    Hematology   

▢    Infectious Disease   

▢    Internal Medicine   

▢    Medical Toxicology  

▢    Naturopathic Doctor   

▢    Naturopathic Physician  

▢    Nephrology  

▢    Neurology  

▢    Obstetrics and Gynecology  

▢    Oncology  

▢    Ophthalmology  
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▢    Otolaryngology  

▢    Pain Medicine  

▢    Pediatrics  

▢    Psychiatry  

▢    Rheumatology   

▢    Sleep Medicine  

▢    Surgery (please describe)________________________________________________ 

▢    Urology  

▢    Other (please describe)________________________________________________ 

 

End of Block: Background Information 
 

 

 

 

 

 

 

 

 


