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[bookmark: _Hlk24725702]Draft AESGP comments on macrogol based oral solution for the treatment of constipation inquiry launched by Turkish Medicines and Medical Devices Agency

AESGP represents the manufacturers of self-care medical devices at European level. It counts 25 national organizations and 25 associate members and represents both small and medium-sized companies as well as multinational companies operating in the self-care sector.

The Turkish Medicines and Medical Devices Agency issued a summary on 16 October 2019 indicating that their inquiry to other competent authorities on the qualification and, if a device, on the classification, of a macrogol based oral solution for the treatment of constipation. 

In accordance with the Helsinki procedure, AESGP would like to submit its comments within the two-month period.

In its submission, AESGP distinguishes between comments in relation to the inquiry on the qualification and, if a device, on the classification, of a macrogol based oral solution for the treatment of constipation and comments in relation to the high molecular weight (HMW) macrogol mode of action.

With regard to the inquiry itself, AESGP provides the following main comments as detailed in its submission:

· As regards the inquiry itself, AESGP believes that the information provided, notably as to the description of the specific product and products’ composition, is not sufficient to carry out a proper case-by-case assessment taking into account all the characteristics of the products concerned individually, in particular their principal mode of action to the extent to which it can be established in the present state of scientific knowledge and based on a full and thorough examination of scientific data in accordance with well-established EU case-law.

· The current inquiry seems to ignore that demarcation of products containing macrogol for the treatment of constipation was already discussed in the Working Group on Borderline & Classification (WGBC) of the European Commission in 2009. As no evidence for a pharmacological mode of action could be shown at that time, the WGBC abstained from an entry in the Manual on Borderline & Classification. AESGP considers that current Helsinki procedure for this substance lacks any new relevant data for a change in the qualification of macrogol.

With regard to the high molecular weight (HMW) macrogol mode of action, AESGP provides the following main comments as detailed in its submission:

· The principal intended action of HMW macrogol is the retention of water molecules in the gastrointestinal system via hydrogen bonds, i.e. due to an osmotic process. In addition, absorption of HMW macrogol is not needed for its principal intended action, nor any type of metabolism. Accordingly, HMW macrogol does not interact with cellular constituents.

· Osmosis is a physical mode of action knowing that it happens when the two sides of a semipermeable membrane have a different concentration of dissolved substances (electrolytes) while no specific receptor or other specific cellular constituent is involved in this process. With regard to the product under consideration, the activation of stretch receptors and of peristalsis is a consequence (effect) of the primary mode of action, i.e. increase of the fecal bulk due to osmosis, and not the primary mode of action itself. In other words, stretch receptors are only activated by reflex action of the body and not by the molecule itself. Hence, no metabolic action is involved.

A. Background

Per the description provided by the Turkish competent authority, the product in question is a macrogol based oral solution for the treatment of constipation.

The inquiry refers to the manufacturer`s description stating that macrogol (polyethylene glycol-PEG-of various molecular weights, e.g. 4000) is a non-toxic polymer with the general chemical formula CH2(OH)(CH2OCH2)mCH2OH.

The Turkish competent authority believes that such products may have the same principle regarding the effect mechanism as listed in the “Manual on Borderline and Classification in The Communıty Regulatory Framework for Medical Devices” for entry “4.19 Glycerin suppositories”.[footnoteRef:1] [1:  The entry in the manual states that “Glycerin suppositories are a product intended to treat and prevent constipation that act via a metabolic and pharmacological mode of action and should not be qualified as a medical device.”] 


B. [bookmark: _Toc23424946]Comments on the Inquiry 

· AESGP recognises that harmonisation across the European Union can be beneficial for product qualification and classification. Nonetheless, when attempting to reach a harmonised position through the Helsinki procedure we believe that such position requires a case-by-case assessment taking into account all the characteristics of the products concerned individually, in particular their principal mode of action to the extent to which it can be established in the present state of scientific knowledge and based on a full and thorough examination of scientific data in accordance with well-established EU case-law. With regard to the description of the product by the Turkish competent authority, AESGP believes that products’ composition is not well characterized and defined. Furthermore, the questions submitted to the competent authorities do not specify whether it concerns low molecular weight macrogol or high molecular weight macrogol. Instead, the questions refer to macrogol in general.  As a result, AESGP considers that it is difficult to carry out a proper case-by-case assessment.

· The demarcation of products containing macrogol for the treatment of constipation is not new and has already been discussed in the Working Group on Borderline & Classification (WGBC) of the European commission in 2009. As no evidence for a pharmacological mode of action could be shown at that time, the WGBC abstained from an entry in the Manual on Borderline & Classification. Since that, there has been neither a change in the definition of the device, nor any update on MEDDEV guideline on definitions of pharmacological, immunological and metabolic means. In addition, there has been no new scientific evidence revealed recently that would have altered the current knowledge on macrogol mode of action. Therefore, AESGP considers that current Helsinki procedure for this substance is considered repetitive and is not based on new relevant data for a change of the qualification of macrogol.

· [bookmark: _GoBack]AESGP notes that the Turkish competent authority has asked, among other, whether a product containing macrogol would be considered a medical device under the Medical Devices Directive 93/42/EC and the Medical Devices Regulation (EU) 2017/745. In this regard, AESGP highlights that the qualification of the product in question does not change between the MDD and the MDR taking into account that the definition of a medical device is the same under both legal frameworks and that there has not been a change on the MEDDEV guideline on definitions of pharmacological, immunological and metabolic means. If any change was to be retained between the MDD and the MDR it would only be to further support the qualification as medical device in light of the specific recognition of medical devices based on substances per the MDR.

· Several competent authorities respond to the inquiry by referring to an EMA opinion on macrogol of 2007. This EMA opinion is not publicly available nor has it been shared with members of the Borderline and Classification WG. Consequently, AESGP has not been able to evaluate to what extent the conclusions in the EMA opinion may need to be taken into account for the inquiry under consideration.

C. Comments on the High Molecular Weight (HMW) Macrogol Mode of Action

As a preliminary remark, AESGP assumes that the inquiry launched by the Turkish competent authority concerns predominantly the qualification of a product containing macrogol of a high molecular weight, e.g. 4000.

1. Osmotic Mode of Action

HMW macrogol is able to bind water molecules in the intestinal lumen via hydrogen bonds directly on its surface forming a hydrate shell. That physical property leads to a greater osmotic effect of PEG than one would mathematically calculate from molecular weight and concentration of the respective PEG solution. These interactions are thought to be caused by the physical structure of PEG molecules.[footnoteRef:2] In particular, the extensive osmotic effect of high molecular weight PEG causes the volume of the fecal mass to increase due to the higher water content, which in turn triggers propulsive motor processes, such as peristalsis, via distension of the colonic wall. The increased hydration also softens the feces and eases defecation.[footnoteRef:3]  [2:  Schiller LR, Emmett M, Santa Ana CA, Fordtran JS. Osmotic effects of polyethylene glycol. Gastroenterology. 1988 Apr;94(4):933-41.]  [3:  De Giorgio R, Cestari R, Corinaldesi R, Stanghellini V, Barbara G, Felicani C, et al. Use of macrogol 4000 in chronic constipation2011. 960-6 p.] 


To put differently, the laxative effective of macrogol 4000 is primarily due to the stool volume increase caused by the retention of water in the intestinal tract as a result of osmotic action of macrogol 4000 in the large intestine.[footnoteRef:4] To clarify, Macrogol behaves inertly in the gastrointestinal tract and is virtually not resorbed nor metabolized there.[footnoteRef:5] [4:  Hudziak H, Bronowicki JP, Franck P, et al. Low-dose polyethylene glycol 4000: digestive effects. Randomized double-blind study in healthy subjects. Gastroenterol Clin Biol. 1996;20(5):418–23.]  [5:  Bouhnik Y, Neut C, Raskine L, et al. Prospective, randomized, parallel-group trial to evaluate the effects of lactulose and polyethylene glycol-4000 on colonic flora in chronic idiopathic constipation. Aliment Pharmacol Ther. 2004;19(8):889–99] 


The resulting volumizing effect and subsequent stimulation of colonic motility by oral macrogol electrolyte bowel preparation was made visible and assessed in an MRI study. This was an open-label, parallel group design study in healthy volunteers using MRI to compare the effects of a split, 2 x 1 L doses (separated by an overnight fast) vs one single 2 L dose of PEG (Macrogol 3550) electrolyte solution (MOVIPREP®) given in the morning of the treatment day. The objective was to investigate the use of oral HMW macrogol electrolyte solution as standardized colonic stimulation and magnetic resonance imaging (MRI) to monitor fluid distributions and gastrointestinal motility noninvasively.

Ingestion of the low-dose PEG electrolyte solution either as a single dose or a split dose caused a rapid increase in small bowel and colonic fluid content, and a marked increase in colon volumes and motility. Standard MRI showed that ingestion of HMW macrogol electrolyte solution increased the small bowel water content fourfold. The size of the colon doubled after dosing and the ascending colon motility index rose markedly, the increase being dose dependent. 

In other words, this imaging study visualized the changes in intestinal fluid after oral HMW macrogol electrolyte ingestion. HMW macrogol electrolyte caused a rapid fluid volume increase in the small bowel and in the right side of the colon, stimulating colonic motility and propulsion via exerted volume pressure of the PEG electrolyte through the colon.[footnoteRef:6]  [6:  Marciani L, Garsed KC, Hoad CL, et al. Stimulation of colonic motility by oral PEG electrolyte bowel preparation assessed by MRI: comparison of split vs single dose. Neurogastroenterol Motil 2014;26:1426-36.] 


Based on the above, it must be emphasized that there is no specific interaction of HMW macrogol with a cellular target in the human body but a reversible interaction of chemical-physical nature with water molecules. 

2. Osmosis is a Physical Mode of Action 

In contrast to medicinal products that act pharmacologically, immunologically, or metabolically, the main intended purpose of medical devices is primarily achieved by physical means.[footnoteRef:7]  [7:  BfArM Homepage, Medical Devices, accessed Oct. 2019. https://www.bfarm.de/EN/MedicalDevices/_node.html;jsessionid=61123C4CF4D84D722936B4FE7834F4AC.1_cid319 ] 


In the redacted summary of the inquiry provided by the Turkish competent authority, the responses given by some competent authorities argue that osmosis leads to a metabolic effect and suggest that the product in question should not be considered to be a medical device. In view of this argumentation by competent authorities, the following should be taken into account:

· It is known that osmosis happens when the two sides of a semipermeable membrane have a different concentration of dissolved substances (electrolytes). No specific receptor or other specific cellular constituent is involved in this process. Osmosis as such is not an active transportation of electrolyte but a passive transport of solvents.

· With regard to the product under consideration, the activation of stretch receptors and of peristalsis is a consequence (effect) of the primary mode of action, i.e. increase of the fecal bulk due to osmosis, and not the primary mode of action itself. In other words, stretch receptors are only activated by reflex action of the body and not by the molecule itself. Hence, no metabolic action is involved.

· It is important not to confuse the mode of action with the effect. 

Therefore, the principal intended mode of action HMW macrogol is primarily neither a metabolic, pharmacological or immunological interaction with the human body, but a physical mode of action for the symptomatic treatment of constipation.[footnoteRef:8]  [8:  Liu LWC. Chronic constipation: Current treatment options. Can J Gastroenterol. 2011;25(Suppl B):22B-8B.] 


Of further relevance, the German Federal Court of Justice held that that a product named “Golly Telly” containing macrogol as main constituent responsible for achieving the intended action of bowel cleansing acts in an osmotic and physical way.  Accordingly, the Court ruled in its judgement that the product must be qualified as a medical device. [footnoteRef:9] [9:  German Federal Court of Justice (Bundesgerichtshof), judgement of 10 December 2009, Az. I ZR 189/07.] 
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