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Hello, IASC members!

I hope 2017 is off to a successful start for the International Aloe Science 
Council (IASC) community!

Since our last newsletter, in November 2016, the Proposition 65 warning 
requirements for products containing “Aloe vera, non-decolorized whole leaf 
extract” have taken effect. So far, no 60-day notices have been filed alleging 
that products containing this ingredient without the required warnings are 
being sold in California. This is an encouraging sign that private plaintiffs
have either recognized that the Proposition 65–listed chemical is not the 

form of aloe vera used in the vast majority of consumer products or that this substance is a naturally 
occurring constituent of aloe vera and therefore subject to a specific exemption for naturally occurring 
substances under this regulation. 

IASC staff will continue to monitor for any litigation that may be filed in relation to the Proposition 65 
listing. Any member companies needing materials to educate customers or consumers can contact IASC 
for a helpful FAQs document and IASC’s position statement on the addition of “Aloe vera, non-decol-
orized whole leaf extract” to the Proposition 65 list. IASC has maintained a consistent message that 
products bearing the IASC seal do not contain the listed aloe vera ingredient and therefore do not need 
to be labeled with a Proposition 65 warning.

The next IASC board of directors meeting will take place Monday, March 13, just after the 
Natural Products Expo West trade show in Anaheim, Calif. IASC members are always welcome to 
attend these meetings, so if you will be at the trade show, please consider staying an extra day to take 
part. If you wish to attend as an observer, please contact me so I can include you in the attendee count 
and provide you with details on the meeting location. IASC is exhibiting at the trade show March 10 to 
12, so please stop by to say hello! This year IASC will be at booth #955 in the main show floor area in 
the Anaheim Convention Center.

The annual board of directors election is ongoing! The primary contacts for all active IASC 
member companies should have received the election materials consisting of the nomination forms and 
statements from each candidate standing for election. Please take an active role in selecting your associa-
tion leadership and return the ballot to my attention by the indicated deadlines. Electronic voting via 
email is the preferred method, but ballots will be accepted by fax, mail, and in-person at the start of the 
March 13 board meeting.  

Want to get more involved in IASC? Consider joining a committee. IASC committees are open to all 
members in good standing and include the Science & Technical Committee, Regulatory Affairs Committee, 
Certification Committee, Public Relations Committee, and Membership & Ethics Committee. Contact 
me to request membership or if you have questions about the work of the various committees.

Please contact me at any time with questions or concerns via email or at 734.476.9690.

Jane Wilson,  
Executive Director

Message from Executive Director Jane Wilson

mailto:jwilson@iasc.org
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SPECIAL TOPICS

2016 events that will impact industry 
in 2017 and beyond
by Michael McGuffin, American Herbal Products Association 
President

Several 2016 events will impact the industry in 2017 and future 
years. The presidential election results top that list. Like most 
other industries in the U.S., the herbal products industry will be 
closely watching President Donald Trump’s administration and 
the Republican-controlled Congress to identify opportunities 
and threats in 2017.  

Incoming Trump administration, Republican 
Congress
The results of the presidential election surprised many. The 
new administration’s impact on the herbal products industry 
remains to be seen, but Trump’s antiregulatory stance will likely 
provide new opportunities and challenges. It will be important 
for the industry to stay actively engaged with this administra-
tion to pinpoint and take advantage of new openings and quickly 
address any emerging hurdles. 

Trump’s campaign rhetoric strongly suggested his preference for 
a small federal government, which could mean less federal regula-
tory pressure on business and industry as a whole. This impulse 
could be reinforced by the Republican-controlled House and 
Senate. This new Congress may also create a favorable climate for 
fending off anti-supplement policy efforts by the industry’s few 
congressional detractors. The Trump administration and Repub-
lican Congress’s aversion to federal regulatory intervention could 
open doors to enact improvements to the existing dietary supple-
ment regulatory framework in 2017.

The dietary supplement industry’s self-regulatory initiatives may 
also take on even greater importance if Trump and Republicans 
succeed in weakening federal regulations. All of this indicates 
the need for continued vigilance and engagement by the industry.

FDA guidance for new dietary ingredients
The Food and Drug Administration (FDA) issued a revised 
draft guidance for new dietary ingredient (NDI) requirements 
in 2016, and the agency could finalize the guidance in 2017. 
The American Herbal Products Association (AHPA) submitted 
comments urging FDA to further revise this document in order 
to more effectively accomplish the agency’s stated goals.

AHPA has communicated to FDA that the latest version of 
this guidance is unlikely to achieve the agency’s stated goals 
of improving the rate of compliance with the NDI notifica-

tion requirement and the quality of notifications. AHPA has 
also expressed concern that the 2016 revision runs contrary to 
the intent of the law in numerous areas and would burden the 
industry unnecessarily.

Despite the fact that FDA’s guidance needs improvement, 
responsible companies can still navigate NDI requirements 
successfully—as several AHPA members have done—in order 
to continue meeting consumer demand for innovative products. 
However, AHPA will keep advocating for guidance that both 
meets the intent of the law and accomplishes the shared goals of 
the supplement industry and FDA.

Efforts to ban ingredients currently in the market
The Drug Enforcement Agency (DEA) proposal to use its 
authority to essentially ban kratom almost immediately in 2016 
was met with a well-organized response from kratom supporters. 
This resulted in DEA delaying the ban in order to do a more 
thorough review of the plant. DEA collected information on 
kratom last year, which will inform decisions that could come in 
2017. AHPA has expressed concern about DEA using its sched-
uling authority to basically ban a plant currently in the market 
because its naturally occurring constituents are scheduled under 
the Controlled Substances Act.

AHPA also urged DEA to refrain from taking any action that 
would limit research into the benefits and risks of botanicals. 
Restricting science is a disservice to consumers, especially those 
who may gain from using the plant. 

In 2016, FDA tentatively concluded that vinpocetine (another 
ingredient currently in the market) is excluded from the defini-
tion of a dietary supplement under the Dietary Supplement 
Health and Education Act. AHPA submitted comments recom-
mending that the Secretary of Health and Human Services 
consider initiating rulemaking to declare vinpocetine a lawful 
dietary ingredient. In addition, AHPA encouraged FDA to 
clarify that should vinpocetine either be found to be currently in 
the market as a food ingredient or come to be included as a food 
ingredient in the future, the ingredient would therefore qualify 
as a dietary ingredient.

Hemp and cannabis
State acceptance of cannabis for medical purposes and adult use 
continued to expand in 2016, and there is no indication that this 
trend will slow in 2017. For the most part, the Obama adminis-
tration did not intervene in state efforts to legalize cannabis. It 
remains to be seen how the Trump administration will handle 
the growing number of states adopting laws that contradict 
federal drug policy for cannabis.

Hemp seed oil has been established in the market for decades, 
and there appears to be no risk of it being removed. Congres-
sional support for other hemp-derived products was clearly 
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2015 notice of intent to list these substances under its so-called 
Labor Code listing mechanism. In both the April proposal and the 
formal notice of listing, OEHHA identified these substances as 
“natural constituents” of the Aloe vera plant (syn. A. barbadensis) 
and the goldenseal plant (Hydrastis canadensis), respectively.

When a new substance is added to this Proposition 65 list, compa-
nies that market products that represent an “exposure” to the 
substance generally have one year to either reformulate products 
or provide a “clear and reasonable warning” for each such product, 
unless otherwise exempted. Thus, currently marketed products 
that contain these ingredients are now required to include these 
warnings, unless otherwise exempted.

AHPA has actively opposed OEHHA’s listing of these ingredi-
ents and was successful in modifying the aloe listing to specify 
“non-decolorized” in the definition of the ingredient that was 
added to the list.  AHPA  comments also, among other details, 
opposed OEHHA’s use of the Labor Code listing mechanism; 
requested that the listings, if adopted, be relevant only to oral 
routes of exposure since the purported bases of the listings were 
oral administration in rodents; and asserted that there should be 
no listing of goldenseal based only on a single carcinoma observed 
in one test animal fed goldenseal root powder at a dosage of 2.5 
percent of the animal’s diet over nearly its entire lifetime.

Originally published in the December 2016 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

Trump administration and a 
Republican-controlled Congress: 
Potential impacts on the natural 
products community
by Pete Evich, Van Scoyoc Associates and AHPA National 
Legislative Consultant

While President Donald Trump is perhaps the most unique and 
independent-minded candidate to ever win the job, his outlook 
toward governance seems largely in line with traditional core 
Republican principles. However, his protectionist trade platform 
and threat to impose tariffs are of concern to an industry that 
imports a considerable percentage of ingredients from China, 
India, and other Asian countries. Here is an early overview of 
how a Trump presidency and a Republican-controlled Congress 
may impact legislative and regulatory policy affecting the natural 
products industry. 

Trump and FDA
Trump’s strident antiregulatory posture will translate into less 
pressure on business and industry as a whole. A key tenant of his 

demonstrated in Section 7606 of the Farm Bill, which was signed 
into law in February 2014. That section authorized research on 
hemp to determine whether commercial production would 
benefit American farmers and businesses.

Originally published in the January 2017 AHPA Report. Reprinted by  
permission of the American Herbal Products Association. All rights reserved.

Prop 65 warning requirement for 
aloe, goldenseal now in effect
As of Dec. 4, 2016, companies selling products in California 
containing  “Aloe vera, non-decolorized whole leaf extract” and 
“goldenseal root powder” must  provide a “clear and reasonable 
warning” compliant with the requirements of Proposition 65 (Prop 
65), unless otherwise exempted. The American Herbal Products 
Association (AHPA) has issued guidance for companies regarding 
the listing of these substances under Prop 65.

Prop 65 provides an exception for chemicals that are “naturally 
occurring” in foods and in other consumer products prepared with 
food ingredients, such as cosmetics. California Office of Environ-
mental Health Hazard Assessment (OEHHA) regulations state 
that an exposure to a Prop 65–listed chemical does not occur (no 
warning is required) under the following conditions:

1. For a food, when the chemical is naturally occurring in the 
food and is a natural constituent of the food

2. For a consumer product other than food, when the chemical 
is a naturally occurring chemical in food, and the food was 
used in the manufacture, production, or processing of the 
consumer product

The recognition by OEHHA that these ingredients are “natural 
constituents” of their botanical sources may suggest that the 
“naturally occurring” exemption will apply to products that 
contain Aloe vera, non-decolorized whole leaf extract or goldenseal 
root powder.

However, 60-day notices have been brought against several 
marketers of pennyroyal oil by one private plaintiff due to the 
absence of warnings for the naturally occurring presence of 
pulegone, another substance listed as a carcinogen. On the other 
hand, it may be unlikely that any plaintiff will identify the aloe 
listing as relevant to products that contain Aloe vera whole leaf 
extract that has been decolorized and that is accurately labeled as 
such, or is accurately labeled as one of the aloe ingredients that is 
not included, as specified in the April 2015 notice of intent to list.

On Dec. 4, 2015, OEHHA added Aloe vera, non-decolorized whole 
leaf extract and goldenseal root powder to its list of “chemicals 
known to the State of California to cause cancer” for purposes of 
the state’s Proposition 65. This action follows on OEHHA’s April 

http://ahpa.org/News/LatestNews/tabid/96/ArtMID/1179/ArticleID/438/Default.aspx
http://r20.rs6.net/tn.jsp?f=001W-_cNv-TQZQJ8Y-ZB-2SI0yaoWC9LeArso6zpmrNuUOYfEu88bL_KiJROhe72_0E-Jv1jWSZVH-Qm63vXxiZL_D4MGghvJxpcS8IcMmpI6qaNMfT5D_4kFzL0ZHCXnvb0LPHO_TYXZlVjUNVniaGWpkhWCiLPx2yhMVPGedkPA_Gz_AremOAGqm2HvEGm-LDob7yQIolZtXxbNb0dP_2MMoYjfOL6SzdyPh7E-6hhY-KQf8ovvQAKjIpeqVHf8u0jgs6bBnEUJI=&c=Lv7Yn__yK5xPHdor1oWA8WzVYQE-sgVTKmmQk6mRfO0CvnBQ4FNV7g==&ch=9a_dIo9Oa65eeTG4itTOCM_RrLea8Lzp4uys4pOFWSGFTOmRlafMXQ==
http://r20.rs6.net/tn.jsp?f=001W-_cNv-TQZQJ8Y-ZB-2SI0yaoWC9LeArso6zpmrNuUOYfEu88bL_KiJROhe72_0E-Jv1jWSZVH-Qm63vXxiZL_D4MGghvJxpcS8IcMmpI6qaNMfT5D_4kFzL0ZHCXnvb0LPHO_TYXZlVjUNVniaGWpkhWCiLPx2yhMVPGedkPA_Gz_AremOAGqm2HvEGm-LDob7yQIolZtXxbNb0dP_2MMoYjfOL6SzdyPh7E-6hhY-KQf8ovvQAKjIpeqVHf8u0jgs6bBnEUJI=&c=Lv7Yn__yK5xPHdor1oWA8WzVYQE-sgVTKmmQk6mRfO0CvnBQ4FNV7g==&ch=9a_dIo9Oa65eeTG4itTOCM_RrLea8Lzp4uys4pOFWSGFTOmRlafMXQ==
http://ahpa.org/News/LatestNews/tabid/96/ArtMID/1179/ArticleID/656/Default.aspx
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campaign was to undo several of the Obama administration’s key 
regulatory initiatives. Moreover, a significantly looser regulatory 
climate from a Trump administration is now combined with a 
Republican Congress, which will enact budgets that constrain 
funding for most federal agencies. The downward pressure on 
these budgets is expected to result in less regulatory enforcement. 

Specifically related to the Food and Drug Administration (FDA), 
on Sept. 15, 2016, Trump issued a position paper in which he 
referred to FDA as “the food police” and described the agency’s 
work as “inspection overkill.” This position was broadly criticized 
and was removed from his platform within 24 hours. So, while it 
is highly unlikely that a Trump administration will seek sizable 
budget cuts to FDA, the issuance of this position during his candi-
dacy can be seen as his administration’s “impulse.” It may indicate 
an unwillingness to consider additional increases in FDA’s budget.  

Because of FDA’s public health mission, it is usually less maligned 
by congressional Republicans than most other federal agencies. Yet 
this will not immunize FDA from scrutiny over potential regula-
tory overreach or funding retrenchments. If either happens, the 
dietary supplement industry’s self-regulatory initiatives, which 
were highlighted throughout last year, may take on even greater 
importance.  

Of particular interest to industry will be how FDA’s draft new 
dietary ingredient (NDI) guidance is dealt with by both the 
Trump administration and the Republican-led Congress. The new 
political alignment will certainly have a bearing on the strategic 
considerations of the supplement industry’s advocacy efforts before 
both FDA and Congress as related to the pending NDI guidance. 

Republicans, Democrats, and industry policy 
At first blush, it would appear that the Republican governing 
hegemony in Washington, D.C., will not only provide a favorable 
political makeup for beating back anti-supplement policy efforts 
by the industry’s congressional detractors. It may even open up 
opportunities to successfully pursue potential “wish list” changes 
aimed at improving the existing dietary supplement regulatory 
framework. 

From a legislative standpoint, it is no doubt the best environment 
for industry in Washington in decades. However, the dynamics in 
the U.S. Senate should temper any notion that the supplements 
sector will be completely inoculated from potential misguided 
policy initiatives set forth by its “detractors” in the upper chamber. 
These dynamics should also dispel any lofty expectations of 
enacting unrealistic proposals viewed as overly advantageous to 
the industry.  

The GOP majority in the Senate is now 52 to 48. This majority is 
slim, especially since it takes 60 votes to overcome minority party–
led filibusters, which can block almost any piece of legislation. 
Moreover, the industry’s top four senatorial critics, all Democrats, 
returned to the upper chamber in the 115th Congress. These 
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istration and Congress if there is a compelling case for reasonable, 
thoughtful policy changes to the Dietary Supplement Health 
and Education Act or other relevant federal laws or regulations. 
The Trump administration, along with the Republican-led 115th 
Congress, could very well present a long-awaited opportunity for 
the natural products community to band together to promote a 
responsible agenda that seeks to create a regulatory environment 
conducive to this industry’s future growth.

Originally published in the December 2016 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

INSIDE IASC

German Federal Court decision’s 
impact on IASC Certified products 
sold in Germany
On July 21, 2016, the German Federal Court of Justice (Bundesg-
erichtshof – BGH) decided that the commercial use of inspection 
seals requires the provision of a reference with more detailed infor-
mation on the test criteria applied. After reviewing and evaluating 
the decision by the German Federal Court of Justice from July 21, 
2016 (I ZR 26/15), the relevant content of the judgement can be 
summarized regarding the International Aloe Science Council 
(IASC) seal as follows:

In essence, the Federal Court’s decision states that when using 
certification labels, it is required to indicate which audit catego-
ries and audit criteria have been used for awarding the certification 
labels. The IASC quality seal falls under this requirement.

The food company using the certification label may refer to its 
own website or the internet content of a third party (e.g., the certi-
fication label operator) available to the general public where the 
relevant information is provided. The authors recommend placing 
this reference near the certification label. This applies whether the 
quality seal is featured on product labels or in other advertising 
such as in catalogues.

The requirement to provide this information applies whether the 
certification label operator is remunerated by the food company 
for the audit or whether the audit is done free of charge.

It is required to summarize the specific categories or criteria 
used during the audit or assessment in an understandable way, 
including the information on which standards and criteria the 
check was based. Although consumers may not be able to identify 
on their own whether the auditing entity verifies compliance 
with the statutory minimum requirements or stricter technical 
requirements, the information indicated should at least enable 

members include Sens. Richard Durbin, Ill.; Richard Blumen-
thal, Conn.; Claire McCaskill, Mo.; and Ed Markey, Mass. Each 
have held onto high-level committee assignments that provide 
platforms to either attack the supplement trade or vociferously 
oppose industry-backed policy proposals.  

The natural products industry is not without some friends on the 
Democratic side of the aisle, including Sens. Martin Heinrich, 
N.M., co-chair of the Congressional Dietary Supplement Caucus, 
and Joe Manchin, W.Va. Another Democrat to watch is Sen. 
Tammy Duckworth, Ill., who crossed over to join the upper 
chamber after serving four years in the House. Duckworth served 
on the Congressional Dietary Supplement Caucus while in the 
House, and she will be courted by industry to remain on the caucus.  

Undoubtedly, the continued presence of the industry’s longest and 
most renowned champion, Sen. Orrin Hatch, R-Utah, looms large. 
He will be a significant factor in the face of any legislative or regula-
tory skirmish that the industry may face with the 115th Congress. 
As chair of the powerful Senate Finance Committee, Hatch is at the 
heart of Congress’s tax-reform push and key aspects of the “repeal 
and replace” efforts regarding the Affordable Care Act. Industry 
should be mindful that these policy initiatives will take up much of 
the senator’s time and energy for the next two years.  

By and large, Republican lawmakers are usually weary about 
efforts involving layering more regulation on business. That said, 
the supplement sector has been targeted by certain Republicans 
in the past. The most prominent GOP senator with a history of 
being critical of this industry is Sen. John McCain, Ariz. In recent 
years, though, McCain has not undertaken or joined in to support 
anti-supplement initiatives that have percolated in the Senate—a 
promising sign. Yet since McCain has prided himself on being a 
political “maverick” throughout his senatorial career, we can’t 
know for certain which future actions or positions he might take 
that could directly impact the industry.   

Remaining vigilant despite opportunities
As an industry that markets products consistently under siege from 
a reliable band of critics—the media, the old-guard medical profes-
sion, “consumer” groups, policymakers—it would be foolhardy to 
leave its guard down in response to the changing political environ-
ment in Washington. The herbal supplement trade must remain 
vigilant in pursuit of new allies in Congress (e.g., expanding the 
Congressional Dietary Supplement Caucus) and keep an ever-
watchful eye on potential mischief from the industry’s high-profile 
detractors in the Senate. In sum, the GOP’s slim majority in the 
Senate may continue to present challenges to the supplement 
industry as it relates to defending against, or proactively advancing, 
legislative policy initiatives concerning the regulatory framework 
governing natural products.

Despite these warnings, the industry should not be reticent to 
embark on an aggressive lobbying campaign before the new admin-



FEBRUARY 2017 • PAGE 7

OnlineINSIDE ALOE

lawsuit claiming deceptive business practices. 

IASC was formed in the 1980s to protect consumers from aloe vera 
and aloe vera–based products that are adulterated or falsely labeled 
as containing aloe vera. IASC developed its Certification Program 
to allow aloe growers, processors, and manufacturers to submit their 
facilities and products to an independent audit and series of rigorous 
tests, which authorizes them to display the IASC Certification Seal 
on all compliant products and marketing materials. Companies 
that use the IASC Certification Seal assure their customers that the 
aloe vera used is pure and meets IASC quality standards. Comple-
menting the IASC Product Certification program is the Facility 
Certification program, which ensures that aloe vera raw materials 
and products are produced under good manufacturing practices.  

With testing laboratories and procedures becoming more available to 
today’s sophisticated consumers, manufacturers and retailers should 
expect these types of lawsuits to continue. Large corporations have 
the resources to respond to these challenges, yet their reputations 
stand to be tarnished and they may lose customers. IASC Certifi-
cation programs for production facilities, aloe raw materials, and 
finished products provide a means for the aloe vera industry to self-
regulate and demonstrate commitment to supplying quality products 
that retailers can trust will meet their customers’ expectations.

IASC board of directors election
The annual IASC board of directors election is ongoing until the 
next board meeting, which will be held March 13 in Anaheim, 
Calif. Ballot materials have been distributed to primary contacts 
for IASC member companies. Please participate in the election 
and return your ballot by email or postal mail, submit an in-person 
ballot, or designate a proxy to cast your ballot at the March 13 
meeting. Contact Jane Wilson at jwilson@iasc.org with any 
questions about the election.

New IASC member companies
IASC has welcomed the following new members since November 
2016:

Ecoagricola El Talayón SL

Our aloe plants are organically grown in an isolated valley in the 
south of Spain, in a protected area with high biodiversity. With 
more than 270 days of sun per year and a 20ºC average tempera-
ture, we produce very high-quality aloe vera products (aloe vera 
juice and cosmetics, 100 percent natural). In all of our processes, 
we try to avoid any petroleum products (no plastic) and use only 
100 percent renewable energy to produce fresh and premium aloe 
vera products with the lowest carbon footprint.

WRP Asia Pacific Sdn Bhd

Located in Malaysia, WRP manufactures and markets disposable 
medical, industrial, and other specialty gloves; catheters; and other 

them to do further research.

Sensitive information for which there is an interest to maintain 
secrecy does not have to be disclosed. For instance, an interest to 
maintain secrecy may apply to business or operating secrets.

If such summaries on the test criteria are not available at present, 
the food company has to create them. This might involve obtaining 
information from the certification label operator.

The criteria must be stated in an understandable manner. The 
Federal Court’s judgement contains no information on whether it 
suffices to mention the test criteria on the website of the quality seal 
operator (e.g., IASC) if such website is not provided in German. 
However, seeing as the Federal Court states that the criteria must 
be indicated in an understandable manner, a mere statement of 
the criteria in English probably won’t be sufficient for the average 
consumer in Germany. Thus, a German translation is advisable.

Authors: 

Sabine Larsen-Vefring, Director R&D Health/Regulatory Affairs, 
LR Health & Beauty Systems GmbH Kruppstraße 55, 59227 
Ahlen, Germany

Dr. Christine Konnertz-Häußler, LL.M, Rechtsanwältin, KWG 
Rechtsanwälte, Wilhelm-Breckow-Allee 15, 51643 Gummers-
bach, Germany

IASC news 
Importance of IASC Certification
Recent U.S. class action lawsuits concerning aloe vera products 
may have retailers rethinking the importance of third-party certi-
fication for the products they sell. In 2016, plaintiffs in Illinois and 
California filed lawsuits against Target and CVS alleging consumer 
fraud and deceptive business practices for selling products that 
allegedly contained no aloe vera when tested. Another similar suit 
was filed in New York in early 2017 against a company marketing 
aloe vera products. 

According to these lawsuits, when the plaintiffs had various products 
tested, the results showed that the products had no detectable acety-
lated mannan (acemannan), the polysaccharide component of aloe 
vera that is used to identify this botanical species. None of the 
companies named in the lawsuits participate in the International 
Aloe Science Council (IASC) Certification Program.

Retailers can avoid these types of lawsuits and, more impor-
tantly, the negative impact on their reputations and integrity 
by selling IASC Certified products or by specifying that the 
manufacturers of their aloe vera products use only IASC Certi-
fied aloe vera. This would ensure that all products retailers sell 
contain authentic aloe vera ingredients. Some manufacturers try 
to save a few dollars by buying the cheapest raw material, but 
this increases retailers’ risk of a product becoming the target of a 
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Philadelphia Tribune

 Î Long Island Iced Tea agrees to buy ALO Juice brand 
from Wilnah, DBR Softdrinks Drinks Business Review

 Î Partnerships with Mexico spark scientific innovation, 
Tucson.com

 THE SCIENCE OF ALOE

Acemannan increases NF-κB/DNA binding and IL-6/-8 
expression by selectively binding Toll-like receptor-5 in 
human gingival fibroblasts
Acemannan, an acetylated polymannose from  Aloe vera, has 
immunomodulatory effects. We investigated whether acemannan 
induces IL-6 and -8 expression and NF-κB/DNA binding in human 
gingival fibroblasts. IL-6 and -8 expression levels were assessed via 
RT-PCR and ELISA. The NF-κB p50/p65-DNA binding was 
determined. The structures of acemannan mono-pentamers and 
Toll-like receptor 5 (TLR5) were simulated. The binding energies 
between acemannan and TLR5 were identified. We found that 
acemannan significantly stimulated IL-6/-8 expression at both 
the mRNA and protein level and significantly increased p50/
DNA binding. Preincubation with an anti-TLR5 neutralizing 
antibody abolished acemannan-induced IL-6/-8 expression and 
p50/DNA binding, and co-incubation of acemannan with Bay11-
7082, a specific NF- κB inhibitor, abolished IL-6/-8 expression. 
The computer modeling indicated that monomeric/dimeric single 
stranded acemannan molecules interacted with the TLR5 flagellin 
recognition sites with a high binding affinity. We conclude that 
acemannan induces IL-6/-8 expression and p50/DNA binding in 
gingival fibroblasts, at least partly, via a TLR5/NF-κB-dependent 
signaling pathway. Furthermore, acemannan selectively binds with 
TLR5 ectodomain flagellin recognition sites.

The Trade in African Medicinal Plants in Matonge-
Ixelles, Brussels (Belgium) 
Maintaining cultural identity and preference to treat cultural-
bound ailments with herbal medicine are motivations for migrants 
to continue using medicinal plants from their home country after 
moving to Europe and the USA. As it is generally easier to import 
exotic food than herbal medicine, migrants often shift to using 
species that double as food and medicine. This paper focuses on 
the trade in African medicinal plants in a Congolese neighbor-
hood in Brussels (Belgium). What African medicinal plants are 
sold in Matonge, where do they come from, and to which extent 
are they food medicines? Does vendor ethnicity influence the 
diversity of the herbal medicine sold? We hypothesized that most 
medicinal plants, traders, and clients in Matonge were of Congo-
lese origin, most plants used medicinally were mainly food crops, 
and culture-bound illnesses played a prominent role in medicinal 

related products and services.

proWIN

Based in Germany, proWIN is a direct-sales organization that 
markets wellness products including aloe vera products, cosmetics, 
sun protection, and hair care.

Clear Crystal Group

Located in India, we are growers of Aloe vera and many similar 
tropical crops and plants such as moringa and chia and would like 
to establish direct supply relationships with users of Aloe vera.
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The Use of Complementary and Alternative Medicine 
Among Dialysis Patients
CONTEXT: The use of complementary and alternative medicine 
(CAM) has been on the rise in the last decade. Subpopulations 
of patients with chronic diseases are at risk for adverse events and 
potential drug-herb interactions, among them dialysis patients. 

OBJECTIVE: The study aimed to evaluate the prevalence of 
CAM consumption among dialysis patients and to search for 
potential interactions. 

DESIGN: The study was cross-sectional, based on questionnaires. 

SETTING: The study occurred in the hemodialysis unit at Assaf 
Harofeh Medical Center (Zeriffin, Israel). 

PARTICIPANTS: Participants were patients of the hemodialysis 
unit. 

OUTCOME MEASURES: The questionnaires obtained 
demographic data, information about a patient’s medical history 
and use of prescription medication, and all relevant history of 
CAM use, including the interest of the medical team in the 
patient’s use of supplements. 

RESULTS: Eighty-four patients participated in the study. Eight 
patients (9.5%) had used CAM, 5 of whom were women (62.5%). Of 
the CAM consumers, 4 (50%) had more than 12 years of education 

plant use. We carried out a market survey in 2014 that involved an 
inventory of medicinal plants in 19 shops and interviews with 10 
clients of African descent, voucher collection, and data gathering 
on vernacular names and uses. We encountered 83 medicinal plant 
species, of which 71% was primarily used for food. The shredded 
leaves of  Gnetum africanum  Welw.,  Manihot esculenta  Crantz, 
and Ipomoea batatas (L.) Lam were among the most frequently sold 
vegetables with medicinal uses. Cola nuts, shea butter, Aloe vera (L.) 
Burm.f., and Mondia whitei (Hook.f.) Skeels were the main nonfood 
medicines sold. Women’s health, aphrodisiacs, and rituals were the 
most important medicinal applications, but culture-bound ailments 
did not entirely dominate the plant uses. While most clients in 
Matonge were Congolese, most vendors and plant species were not. 
The Pakistanis dominated the food trade, and typical Congolese 
plants were sometimes replaced by West African species, creating 
confusion in vernacular names. African-managed shops had signifi-
cantly more species of medicinal plants in stock than shops managed 
by Pakistanis. Almost all nonfood herbal medicine was sold by 
Africans. Apart from informal shops, nonfood herbal medicine was 
also sold from private homes and by ambulant vendors, probably 
to reduce costs and escape taxes and control by the authorities. We 
expect that in the future, increasing rent, strict regulations, and 
decreasing investments by the Congolese community will force the 
medicinal plant trade in Matonge to go even more underground.
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BACKGROUND: Melasma is a challenging dermatological 
condition during pregnancy. The aim of this study was to deter-
mine the clinical efficacy of a topical liposome-encapsulated Aloe 
vera  preparation on melasma in pregnant women. In order to 
enhance the bioavailability of  Aloe vera  leaf gel extract (AGE), 
liposomes encapsulating  Aloe vera  were prepared and examined 
for their biochemical properties.

METHODS: In this double-blinded, randomized clinical trial, 
two groups of pregnant women with melasma who were at their 
second trimester of pregnancy or later were studied. They received 
liposome-encapsulated AGE (in the form of gel), 90 patients in 
each of the experimental and control group for 5 weeks, respec-
tively. The liposomes was prepared from a soybean lecithin 
(SLP-WHITE, 1.0 wt %), with a high trapping efficiency up to 0.5 
wt% AGE concentration. The stable liposomes were then prepared 
from 1.0 wt% of SLP-WHITE, and different concentrations of 
AGE were prepared by a mechanochemical method using a micro-
fluidizer and homogenizer. The liposomes obtained from 0.25 
wt% of AGE were confirmed to be small unilamellar vesicles with 
a diameter <200 nm, which remained well dispersed for at least 
two weeks. Our results are expressed as Mean (±SD), the MASI 
(Melasma Area Severity Index) score was used to record melasma 
severity, and ANCOVA was used for data analysis.

RESULTS: After 5 weeks of melasma treatment in pregnant 
women, there was a 32% improvement in the MASI score in the 
liposomal-AGE treatment group compared with a 10% improve-
ment in the AGE group standalone. The prevalence of melasma 
decreases with an increase in parity, i.e., 39 (43.35%), 34 (37.8%), 
15 (16.7%), and 2 (2.2%) for the experimental groups and 45 (50%), 
35 (38.9%), 10 (11.1%), and 0 (0%) for the control group (P=0.32). 
There was significant difference between experimental and control 
groups in terms of mean MASI score after the trial. There was no 
significant difference between the groups regarding family history 
of melasma, occupation, frequency of sunscreen usage, and hours 
of sun exposure. However, within each group, there was a slight to 
great significant difference observed.

CONCLUSION: Liposome-encapsulated  Aloe vera  gel extract 
was superior to AGE in decreasing the severity of melasma in 
pregnancy due to their ease in percolation. It lightens the melasma 
with only mild side effects.

A novel cosmetic antifungal/anti-inflammatory topical 
gel for the treatment of mild to moderate seborrheic 
dermatitis of the face: a open-label trial utilizing clinical 
evaluation and erythemadirected digital photography
BAKGROUND: Topical cosmetic agents may play a role in the 
management of facial seborrheic dermatitis by reducing inflam-
mation and scale production. Advanced digital photography, 
equipped with technology able to provide a detailed evaluation of 
red skin components corresponding to vascular flare (erythema-

versus 14 (8.4%) in the nonconsumer group (P = 0.061). Six of the 
consumers were professionals (75%) in comparison with 30 (39.5%) 
of the nonconsumers, although that difference was not statistically 
significant (P = 0.22). The CAM users’ monthly incomes were 
significantly better than that of the nonconsumers (P = 0.01). No 
differences were found regarding smoking, alcohol consumption, or 
physical activity. The study found potential drug-herb interactions 
in 4 (50%) of the CAM consumers. Moderate potential interactions 
were found between Aloe vera and diuretics, Aloe vera and insulin, 
pyridoxine and calcium-channel blockers and diuretics, and niacin 
and statins. Those interactions had the potential to result in hypogly-
cemia, hyperglycemia, hypokalemia, and lower blood pressure. 

CONCLUSIONS: The study found a lower prevalence of CAM 
consumption in dialysis patients than had been found in other 
studies of the general population. Still, the unawareness of the harm 
and potential interactions and the lack of data sharing between the 
patients and caregivers might have had disastrous consequences. 
Therefore, caregivers need to inquire of their patients specifically 
about their use of CAM, especially for populations with chronic 
diseases, let alone patients undergoing dialysis.

The effect of  Aloe vera  on the expression of wound 
healing factors (TGFβ1 and bFGF) in mouse embryonic 
fibroblast cell: In vitro study
BACKGROUND: Aloe vera  (A.v) has been used traditionally 
for topical treatment of wounds and burns in different countries 
for centuries, but the mechanism of this effect is not well under-
stood. Various growth factors are implicated in the process of 
wound healing. Among the different growth factors involved in 
the process, TGFβ1 and bFGF are the most importantly expressed 
in fibroblast cells. The aim of this study was to evaluate the effect 
of A.v on the expression of angiogenesis growth factors in mouse 
embryonic fibroblast cells.

METHODS: We exposed mouse embryonic fibroblast cells to 
different concentrations of A.v (50, 100, and 150μg/ml) at two 
different times of 12 and 24 hours. Fibroblast cell without A.v 
treatment serves as the control. The expression of TGFβ1 and 
bFGF was measured by real-time polymerase chain reaction (real-
time-PCR) and enzyme-linked immunosorbent assay (ELISA) at 
the level of gene and protein.

RESULTS: We observed that A.v gel at first upregulated the 
expression of TGFβ1 and bFGF, but these genes were later 
repressed after a particular time.

CONCLUSION: Our results demonstrated that A.v was dose-
dependent and time-dependent on the expression of bFGF and 
TGFβ1 in fibroblast cell in vitro. This mechanism can be employed 
in the prospective treatment of physical lesion.

Clinical efficacy of Liposome Encapsulated Aloe vera on 
Melasma Treatment during Pregnancy
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zones possessed maximum antioxidant potential. Accessions from 
tropical zones showed the least antioxidant activity in all assays.

CONCLUSIONS: It could be concluded that different agro-
climatic conditions have effects on the phytochemicals, total 
phenolic content (TPC), and antioxidant potential of the A. vera 
plant. The results reveal that A. vera can be a potential source of 
novel natural antioxidant compounds.

Herbal Medicine Practices of Patients With Liver 
Cancer in Peru
RATIONALE: The highest burden of liver cancer occurs in devel-
oping countries, where the use of herbal medicine (HM) is still 
widespread. Despite this trend, few studies have been conducted to 
report HM practices of patients with a hepatic tumor in the devel-
oping world. Hence, this study aimed to document the use of HM 
among patients with liver cancer in Peru.

STUDY DESIGN AND METHODS: A comparative behavioral 
epidemiological survey was conducted among liver cancer patients 
attending the National Cancer Institute of Peru. Information was 
obtained by direct interviews based on a semi-structured question-
naire. The use of HM in Peruvian liver cancer patients was reported 
first regarding general consumption prior to the onset of disease 
and second after the appearance of symptoms that patients would 
relate to their tumor. In parallel, general consumption of HM in 
noncancerous people was assessed as a comparative figure. A corre-
spondence analysis was performed to reveal potential associations 
between the symptoms of cancer and the specific use of HM.

RESULTS: Eighty-eight patients and 117 noncancerous individuals 
participated in the survey. Overall, 68.3% of the people interviewed 
claimed to use HM on a regular basis for general health preservation. 
Furthermore, 56.8% of the patients turned to plants first to treat the 
disorders for which they later came to the cancer care center. When 
compared with the number of plant species used routinely (n = 78), a 
selection of plants was made by patients in response to the symptoms 
of cancer (n = 46). At least 2 plant species, Aloe vera and Morinda 
citrifolia, were significantly associated with the treatment of liver 
cancer–related symptoms in the patient group.

CONCLUSIONS: The present study is the first survey of the HM 
practices of patients with liver cancer in Latin America and, more 
broadly, in the developing world. Our findings confirm that HM 
remains one of the principal primary health care resources in Peru, 
even for a severe disease like liver cancer. These traditional, comple-
mentary, and alternative medicine practices should be taken into 
consideration in Peruvian health programs aiming to educate the 
population in cancer prevention and treatment, as well as integra-
tive cancer management.

Antibacterial Effect of Aloe vera Gel against Oral Patho-
gens: An In vitro Study
INTRODUCTION: Natural herbal remedies have shown 

directed digital photography), is a useful tool for evaluation of 
erythema in patients affected by inflammatory dermatoses. The 
aim of this study was to assess the efficacy and safety of a new 
cosmetic topical gel containing ciclopiroxolamine, lactoferrin, 
glycero-phosphoinositol (GPI), and  Aloe vera for the treatment 
of facial seborrheic dermatitis by clinical and advanced digital 
photography evaluation.

METHODS: An open-label, prospective clinical trial was 
conducted on 25 patients with mild to moderate facial sebor-
rheic dermatitis. Subjects were instructed to apply the gel twice 
daily for 45 days. The clinical efficacy was evaluated by measuring 
at baseline, at day 15, and day 45 the degree of desquamation 
(by clinical examination) and erythema (by digital photography 
technology via VISIACRTM system equipped with RBX™), using 
a 5-point severity scale, and pruritus (by subject-completed Visual 
Analogue Scale; scale from 0 to 100 mm). Finally, at baseline and 
at the end of the study, IGA (Investigator Global Assessment) was 
performed using a 5-point severity scale (from 0 = worsening to 4 
= excellent response).

RESULTS: At the end of treatment, a significant reduction (p< 
0.001) of all considered parameters was observed. Moreover, an 
excellent response (>80% improvement) was recorded in 47.9% of 
patients, with no case of worsening. No signs of local intolerance 
were documented.

CONCLUSIONS: The tested cosmetic topical gel was effec-
tive in treating mild to moderate seborrheic dermatitis of the 
face. Erythema-directed digital photography may represent a 
noteworthy tool for the therapeutic monitoring of facial sebor-
rheic dermatitis and an important adjunct aid in the dermatologic 
clinical practice.

Effect of climate change on phytochemical diversity, 
total phenolic content and in vitro antioxidant activity 
of Aloe vera (L.) Burm.f
BACKGROUND: The aim of the present study was to analyze the 
effect of climate change on phytochemicals, total phenolic content 
(TPC), and antioxidant potential of methanolic extracts of Aloe 
vera collected from different climatic zones of India.

METHODS: Crude methanolic extracts of A. vera from the 
different states of India were screened for presence of various 
phytochemicals, total phenolic content, and in vitro antioxidant 
activity. Total phenolic content was tested by Folin-Ciocalteau 
reagent-based assay whilst DPPH free radical–scavenging assay, 
metal chelating assay, hydrogen peroxide–scavenging assay, 
reducing power assay, and β carotene-linoleic assay were used to 
assess the antioxidant potential of A. vera methanolic leaf extracts.

RESULTS: Alkaloids, phenols, flavonoids, saponins, and terpenes 
were the main phytochemicals present in all accessions. A signifi-
cant positive correlation was found between TPC and antioxidant 
activity of different accessions. Extracts of highland and semiarid 

https://www.ncbi.nlm.nih.gov/pubmed/28088871
https://www.ncbi.nlm.nih.gov/pubmed/28088871
https://www.ncbi.nlm.nih.gov/pubmed/28050502
https://www.ncbi.nlm.nih.gov/pubmed/28050502
https://www.ncbi.nlm.nih.gov/pubmed/28118858
https://www.ncbi.nlm.nih.gov/pubmed/28118858
https://www.ncbi.nlm.nih.gov/pubmed/28118858


FEBRUARY 2017 • PAGE 12

OnlineINSIDE ALOE

RESULTS: Medicinal plants were used by 81 (54.4%) patients 
with psoriasis. Patients used 33 medicinal plants belonging to 26 
families. Plants belonging to Lamiaceae and Leguminosae were 
the most commonly used by study patients. Aloe vera, Trigonella 
arabica, Catharanthus roseus, and Anthemis cotula were the most 
frequently used medicinal plants to treat psoriasis. Leaves and 
fruits were the most commonly used parts by the study patients. 
Paste was the most commonly used form of preparation. The use 
of medicinal plants was significantly associated with age and 
monthly household income of the patients. Enhancement of 
immunity, improvement of conventional therapy, and reduction 
of side effects were the most commonly self-reported reasons for 
using medicinal plants.

CONCLUSIONS: Patients with psoriasis in Palestine seem to use 
medicinal plants as a CAM modality to manage their psoriasis. 
Many medicinal plants were commonly used by patients with 
psoriasis. More randomized clinical trials are needed to demon-
strate safety and efficacy for the majority of these medicinal plants 
reported to be used by patients with psoriasis in Palestine.

Antimycobacterial activity assessment of three ethno-
botanical plants against Mycobacterium tuberculosis: 
An in vitro study
OBJECTIVE/BACKGROUND: Resistances to herbal medicines 
are still not defined and finding natural remedies against drug-
resistant Mycobacterium tuberculosis (MTB) has research priority. 
The antimycobacterial susceptibility method for herbal extracts is 
unclearly defined, and there is no standard method for assessment 
of the materials against bacteria. In the present study, time kill of 
three medicinal plants was determined against MTB.

METHODS: The clinical isolate of MTB from a patient who 
harbored confirmed tuberculosis was used in the study. Aqueous 
extracts of Aloe vera leaves, mint, and Hypericum perforatum were 
prepared using reflux distillation. Disk diffusion methods were 
conducted in petri dishes and McCartney bottles containing 
Löwenstein-Jensen medium to measure the sensitivity of plant 
extracts in serial concentrations of 0.25 to 8 mg/mL. A pour plate 
method was performed by mixing 0.7 mL of each concentra-
tion of extract in 5 mL Löwenstein-Jensen medium followed by 
surface culturing of MTB fresh cells. The time kill method was 
conducted by bacterial suspension in equal amounts of the extract 
and viable evaluation in fresh culture at the beginning, and at 
24-hour, 48-hour, 72-hour, and 1-week intervals. All cultures were 
incubated at 37°C for 4 weeks. Inoculum concentrations were 
considered as a variable.

RESULTS: The zones of inhibition of A. vera, H. perforatum, and 
mint extracts in the disk diffusion method in McCartney bottles 
were 60 mm, 41 mm, and zero, respectively, but petri dishes did not 
have repeatable results. In the pour plate method, an extract concen-
tration up to 1 mg/mL could inhibit cell growth. In mint extract, 
colony forming was four times more than the others at 0.5 mg/mL. 

promising antimicrobial property and fewer side effects compared to 
synthetic antimicrobial therapy. Aloe vera is a medicinal plant used 
for management of various infections since ancient times as it has 
anti-inflammatory, antimicrobial, and immune-boosting properties.

AIM: The aim of the present study was to determine the antimi-
crobial and inhibitory activities of various concentration of  Aloe 
Vera gel (AVG) against oral pathogenic bacteria.

MATERIALS AND METHODS: Subgingival calculus and 
aspiration of periapical abscess and periodontal abscess was done 
in 20 patients and the sample transferred to thioglycolate broth, 
which was incubated in Mutans Sanguis agar and blood agar and 
cultured in anaerobic gas chamber. The colonies formed were 
identified further by gram staining methods and biochemical 
fermentation tests (IMViC). Each isolated colony of identi-
fied bacteria was cultured separately in Muller-Hilton broth and 
incubated at 37°C for 24 hours. Antimicrobial activity of the AVG 
was tested by the disc diffusion method and minimum inhibitory 
concentration was determined by broth micro-dilution method.

RESULT: Various staining and biochemical tests confirmed that 
the sample contained  Actinobacillus actinomycetemcomitans  (A. 
actinomycetemcomitans),  Clostridium bacilli  (C. bacilli),  Strept-
coccus mutans (S. mutans), and Staphlococcus aureus (Staph. aureus). 
AVG showed antibacterial property at 100% and 50% concentra-
tion (‘t’ value = 7.504, p-value <0.001). At lower concentration, 
there was no effect against the bacteria. At 100% AVG concentra-
tion, zone of inhibition measured was 6.9 mm in A. actinomycetem-
comitans, 6.3 mm in C. bacilli, 6.8 mm in S. mutans, and 6.6 mm 
in  Staph. aureus. The standard drugs were also used to compare 
antibacterial property of AVG. Result showed that higher concen-
tration (100%, 50%) of AVG has comparable zone of inhibition 
with Ofloxacin (5 mcg) and Ciprofloxacin (30 mcg).

CONCLUSION: AVG at higher concentration showed antibac-
terial property and can be used as a promising adjunct for oral 
health care.

Ethnopharmacological survey of medicinal plants used 
by patients with psoriasis in the West Bank of Palestine
BACKGROUND: Psoriasis is a frequent skin inflammatory 
disorder that inflicts millions of patients around the globe. To 
meet their health care needs, patients with psoriasis often seek 
treatment outside the allopathic paradigm. Use of medicinal plants 
has emerged as one of the most common and preferred modalities 
of complementary and alternative medicine (CAM). The aim of 
this study was to investigate the use of medicinal plants by patients 
with psoriasis in the West Bank of Palestine.

METHODS: The current study was a questionnaire-based 
cross-sectional descriptive study on the use of medicinal plants 
by psoriasis patients in the West Bank of Palestine. A sample of 
149 patients with psoriasis who were visiting outpatient clinics 
responded to the questionnaire in face-to-face interviews.
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6.25 g/mL, and 3.125 g/mL) using the well-diffusion method. 
Zone of inhibition was measured followed by minimum inhibi-
tory concentration (MIC).

RESULTS: For  A. niger,  a zone of inhibition for alcohol and 
aqueous extract was seen for all concentrations except 3.125 g/
mL. There was no zone of inhibition for both alcohol and aqueous 
extracts of Aloe vera leaf for C. albicans. The MIC values of aqueous 
and alcohol extracts were 5.1 g/mL and 4.4 g/mL for A. niger, and 
since no zone of inhibition was obtained for C. albicans, the MIC 
was not determined.

CONCLUSIONS: The antifungal effect of alcohol extracts of 
Malaysian Aloe vera leaf is better than the aqueous extract for A. 
niger (p < 0.001). Malaysian Aloe vera has a significant antifungal 
effect towards A. niger.

The efficacy of  aloe vera  in management of oral lichen 
planus: a systematic review and meta-analysis
OBJECTIVES: The main objective of oral lichen planus manage-
ment is to control symptomatic outbreaks via eliminating lesions 
and alleviating symptoms. Corticosteroids, calcineurin inhibitors, 
and most of the available modalities are associated with adverse 
effects, which may limit their use. The aim of this review was to 
assess the effect of  aloe vera  on pain alleviation and/or clinical 

Time kill of 95% of cells occurred when exposed to extracts of A. 
vera and H. perforatum separately, but was 50% in 24 hours and 20% 
in 10 minutes. The time kill for mint was 95% in 1 week.

CONCLUSION: The results give some scientific basis to the use 
of plant extracts for growth control of MTB cells. Clinical trials 
are recommended for assessment of the extract as complementary 
medicine, as well as for antisepsis.

Antifungal Effect of Malaysian  Aloe vera  Leaf Extract 
on Selected Fungal Species of Pathogenic Otomycosis 
Species in In Vitro Culture Medium
OBJECTIVES: Aloe barbadensis Miller  or  Aloe vera  has been 
used for therapeutic purposes since ancient times with antifungal 
activity known to be amongst its medicinal properties. We 
conducted a pilot study to determine the antifungal properties 
of Malaysian  Aloe vera  leaf extract on otomycosis species 
including Aspergillus niger and Candida albicans.

METHODS: This laboratory-controlled prospective study was 
conducted at the Universiti Sains Malaysia. Extracts of Malay-
sian Aloe vera  leaf was prepared in ethanol and solutions via the 
Soxhlet extraction method. Sabouraud dextrose agar cultured 
with the two fungal isolates were inoculated with the five different 
concentrations of each extract (50 g/mL, 25 g/mL, 12.5 g/mL, 
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RESULTS: Repeated UVB irradiation induced rough wrinkling 
of skin with water content reduction and hyperkeratosis. AVGE 
administration resulted in the significant improvement of 
UVB-induced skin dryness, epidermal thickness, and wrinkle 
formation. The AVGE group also suppressed the degenerations of 
dermal collagen fibers and the appearance of cutaneous apoptosis 
cells induced by UVB. Furthermore, AVGE administration 
reduced the excess elevation of pro-inflammatory cytokines (IL-1β 
and TNF-α) and matrix metalloproteinases (MMP-2, MMP-9, 
MMP-12, and MMP-13) in UVB-exposed skin.

CONCLUSION: The dietary ingestion of aloe sterols protected 
against chronic UVB damage in mouse skin, and our results 
suggest that aloe sterols may prevent skin photoaging through the 
anti-inflammation and MMP regulation.

Aloe vera Derived Activated High-Surface-Area Carbon 
for Flexible and High-Energy Supercapacitors
Materials which possess high specific capacitance in device config-
uration with low cost are essential for viable application in superca-
pacitors. Herein, a flexible high-energy supercapacitor device was 
fabricated using porous activated high-surface-area carbon derived 
from aloe leaf (Aloe vera) as a precursor. The A. vera–derived 
activated carbon showed mesoporous nature with high specific 
surface area of 1890 m2/g. 

A high specific capacitance of 410 and 306 F/g was achieved in three-
electrode and symmetric two-electrode system configurations in 
aqueous electrolyte, respectively. The fabricated all-solid-state device 
showed a high specific capacitance of 244 F/g with an energy density of 
8.6 Wh/kg. In an ionic liquid electrolyte, the fabricated device showed 
a high specific capacitance of 126 F/g and a wide potential window up 
to 3 V, which results in a high energy density of 40 Wh/kg. Further-
more, it was observed that the activation temperature has significant 
role in the electrochemical performance, as the activated sample at 
700 °C showed best activity than the samples activated at 600 and 
800 °C. The electron microscopic images (FE-SEM and HR-TEM) 
confirmed the formation of pores by the chemical activation. A fabri-
cated supercapacitor device in ionic liquid with 3 V could power up a 
red LED for 30 min upon charging for 20s. Also, it is shown that the 
operation voltage and capacitance of flexible all-solid-state symmetric 
supercapacitors fabricated using aloe-derived activated carbon could 
be easily tuned by series and parallel combinations. The performance 
of fabricated supercapacitor devices using A. vera–derived activated 
carbon in all-solid-state and ionic liquid indicates their viable applica-
tions in flexible devices and energy storage.

Aloe vera for disinfection of teats in dairy cattle
Mastitis is one of the most complex diseases of the dairy industry. 
Its prejudice is noticed by the decrease of the production and 
quality of milk, rising costs of veterinary drugs and services, and 
early disposal of sick animals. Mastitis can be caused mainly 

improvement in patients with symptomatic oral lichen planus.

METHODS: MEDLINE-PubMed, CENTRAL, and LILACS 
were searched in May 2016 to identify all clinical trials evalu-
ating aloe vera versus placebo or corticosteroids for treatment of 
oral lichen planus. The included studies were five clinical trials and 
two case reports.

RESULTS: From the included studies, there is weak evidence 
that  aloe vera  is more efficient than placebo and has comparable 
effect to triamcinolone acetonide. The meta-analyses show hetero-
geneity and reveals that aloe vera is inferior to the control in general.

CONCLUSION: Although corticosteroids are still the gold 
standard,  aloe vera  shows promising results especially with no 
adverse effects compared with various adverse effects of corticoste-
roids. We recommend conducting new randomized clinical trials 
with larger sample size, sufficiently long follow-up period, and 
standardized aloe vera formulations and outcome measures.

Aloe-activated P-glycoprotein and CYP 3A: a study on 
the serum kinetics of aloe and its interaction with cyclo-
sporine in rats
Aloe, the leaf juice of Aloe vera, is a popular functional food world-
wide. The major constituents of aloe are polyphenolic anthranoids 
such as aloin, aloe-emodin, and rhein. Cyclosporine (CSP), an 
immunosuppressant with a narrow therapeutic window, is a probe 
substrate of P-glycoprotein (P-gp), an efflux pump, and CYP 3A4. 
This study first investigated the serum kinetics of aloe, then evalu-
ated the modulation effects of aloe on P-gp and CYP 3A through an 
aloe-CSP interaction study in rats. The serum kinetic study showed 
that aloe-emodin glucuronides (G) and rhein sulfates/glucuronides 
(S/G) were major molecules in the bloodstream. The aloe-CSP inter-
action study showed that the systemic exposure to CSP was signif-
icantly decreased by either a single dose or multiple doses of aloe. 
The results of in vitro studies indicated that aloe-activated P-gp and 
aloe metabolites activated CYP 3A4. In conclusion, aloe ingestion 
activated the functions of P-gp and CYP 3A in rats.

Protective effects of Aloe sterols against UVB-induced 
photoaging in hairless mice
BACKGROUND: Aloe vera is a traditional medical plant whose 
gel has been widely used in skin care. Previously, we have identified 
aloe sterols from  Aloe vera  as active ingredients. This study 
investigated the protective effects of aloe sterols without polysac-
charides, against ultraviolet B (UVB)–induced skin photoaging in 
mice using Aloe vera gel extract (AVGE) obtained by supercritical 
fluid extraction.

METHODS: Aloe vera gel extract was supplemented in the diet 
(12 or 120 ppm), and HR-1 hairless mice were exposed to UVB 
irradiation for 7 weeks. Skin measurements and histological and 
analytical studies were performed.
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infections. PVA and Aloe vera were mixed in a fixed quantity to 
produce polymer-based films. The films were screened for antibac-
terial and antifungal activity against bacterial (E. coli, P. aerugi-
nosa) and fungal strains (Aspergillus flavus and Aspergillus tubin-
gensis) screened. Aloe vera–based PVA films showed antimicrobial 
activity against all the strains; the lowest Aloe vera concentration 
(5%) showed the highest activity against all the strains.  In 
vitro degradation and release profile of these films was also evalu-
ated. The coating for sutures was prepared,  in vitro antibacterial 
tests of these coated sutures were carried out, and in vivo studies of 
these coated sutures were performed later on. The results showed 
that sutures coated with  Aloe vera/PVA coating solution have 
antibacterial effects and thus have the potential to be used in the 
prevention of surgical site infections and that Aloe vera/PVA based 
films have the potential to be used for wound healing purposes.

Topical interventions to prevent acute radiation derma-
titis in head and neck cancer patients: a systematic review
PURPOSE: The purpose of the study is to evaluate the effects of 
pharmacological and non-pharmacological topical controls in the 
prevention of radiation dermatitis.

METHODS: Relevant clinical trials were identified through 
electronic searching databases CINAHL, CENTRAL, LILACS, 
PubMed, Scopus, and Web of Science. Handsearching and gray 
literature searches were also performed to find additional refer-
ences. Primary outcomes of interest were the development of radia-
tion dermatitis and the time of occurrence of radiation dermatitis.

RESULTS: Thirteen randomized clinical trials were included 
in this review. The trials were published in Chinese, English, or 
French, from 1980 to 2015. Pharmacological interventions used 
in the trials were trolamine,  aloe vera, allantoin, Lianbai liquid, 
sucralfate, Na-sucrose octasulfate, olive oil, hialuronic acid, and 
dexpanthenol. Non-pharmacological topical controls were usual 
care/institution routine, aqueous cream, mild soap, water thermal 
gel, placebo, and no intervention.

CONCLUSIONS: There was no strong evidence that indicates 
differences between topical pharmacological interventions or 
non-pharmacological topical controls in the prevention of acute 
radiation dermatitis among patients with head and neck cancer 
undergoing radiotherapy.

Influence of drinking water containing  Aloe vera  (Aloe 
barbadensis Miller) gel on growth performance, intestinal 
microflora, and humoral immune responses of broilers
AIM: The risk of bacteria resistance to specific antibiotics possibly 
by continuous subtherapeutical administration of antibiotic 
growth promoters (AGPs) in poultry feed led to a ban on the use 
of AGP in poultry production. As a result of this ban, alternative 
substances for poultry growth promotion and disease preven-
tion are being investigated, among which phytogenic and herbal 

by bacteria of the genus Streptococcus and also by species of the 
genus  Staphylococcus,  especially  Staphylococcus aureus. This fact 
represents an important risk to public health by the potential 
elimination of pathogens and toxins at the milk. In addition, 
another aspect to be highlighted refers to the increasing resis-
tance acquired by bacteria, fungi, and other microorganisms. 
Multidrug resistance for different chemical principles have been 
observed.  Aloe vera  gel has a viscous and translucent appearance 
and has been used for various therapeutic purposes due to its 
action as anti-inflammatory [1], antibacterial [2], antioxidant 
[3], and immune stimulation by activating antibodies and T 
cells [4]. More than 200 active compounds have been associated 
with  A. vera  gel. However, the antimicrobial action of the gel is 
mainly due to the anthraquinones aloenin, barbaloin, and isobarb-
aloín. Thus, the present study aimed to evaluate the occurrence of 
subclinical mastitis in 18 cows submitted to disinfection of teats 
by the following treatments:  A. vera in natura  (gel), 21mL per 
cow, control (treatment routinely used: Clorexidine), and negative 
control (distilled water) for disinfection of the teats before and 
after milking, during consecutive 30 days. The results were evalu-
ated by the California Mastitis test and tamis test at 0, 15, and 30 
days. After the experimental period, all animals remained absent 
of clinical mastitis, with a reduction of 50% of the subclinical cases 
only for control and  A. vera  treatments. The animals submitted 
to negative control treatment showed an increase of 10%. Thus, 
it is possible to conclude that the solution of A. vera has potential 
for teats disinfection, justifying future assessments about the 
microbiological control of milk.

Aloe vera in Dermatology—The Plant of Immortality
Aloe vera, or  Aloe barbadensis, is perhaps the most ubiquitous 
plant in skin care products across the world and was used even in 
ancient Greece, Rome, Babylonia, and China. Historical evidence 
suggests that both the leaf and pulp of this plant have been used 
extensively to treat dermatological ailments and were believed 
to prevent skin senescence, acne, and psoriasis; relieve pruritus; 
prevent premature graying of the hair; improve alopecia; and 
promote wound healing. This Notable Note addresses the myriad 
conditions aloe alleviates and provides a brief historical perspec-
tive of this “plant of immortality.”

New Biofunctional Loading of Natural Antimicrobial 
Agent in Biodegradable Polymeric Films for Biomedical 
Applications
The study focuses on the development of novel  Aloe vera–based 
polymeric composite films and antimicrobial suture coatings. 
Polyvinyl alcohol (PVA), a synthetic biocompatible and biodegrad-
able polymer, was combined with  Aloe vera, a natural herb used 
for soothing burning effects and cosmetic purposes. The properties 
of these two materials were combined together to get additional 
benefits such as wound healing and prevention of surgical site 
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An HPLC Procedure for the Quantification of Aloin in 
Latex and Gel from Aloe barbadensis Leaves
Aloin is an anthraquinone-C-glycoside present in Aloe vera. This 
compound is extremely variable among different species and highly 
depends on the growing conditions of the plants. The quantification 
of aloin in different extraction preparations has been a frequent 
problem due to the high instability of the compound. The aim of 
the present study is to develop and validated an analytical method 
for aloin detection in fresh and dry samples of Aloe barbadensis gel 
and latex using high performance liquid chromatography coupled 
to a diode array detector (HPLC-DAD). Phosphate-buffered 
saline (pH 3) was selected as the extraction solvent. The aloin was 
separated using a Zorbax Eclipse AAA column (4.6 × 150 mm) 
at 35°C, and water and acetonitrile were used as the mobile phase 
at a flow rate of 0.9 mL/min. The linearity was satisfactory with a 
correlation coefficient greater than 0.999. Under these conditions, 
the method precision (relative standard deviation) was 3.71% for 
FL, 4.41% for dry latex, 0.81% for fresh gel, and 4.42% for dry gel 
samples. Aloe latex was determined to have a greater amount of 
aloin than aloe gel. The method validation was satisfactory and 
exhibited adequate linearity, repeatability and accuracy.

Aloe sterol supplementation improves skin elasticity in 
Japanese men with sunlight-exposed skin: a 12-week 
double-blind, randomized controlled trial
BACKGROUND/OBJECTIVE: Recently, it was confirmed that 
the daily oral intake of plant sterols of Aloe vera gel (Aloe sterol) 
significantly increases the skin barrier function, moisture, and 
elasticity in photoprotected skin. This study aimed to investigate 
whether  Aloe  sterol intake affected skin conditions following 
sunlight exposure in Japanese men.

METHODS: We performed a 12-week, randomized, double-blind, 
placebo-controlled study to evaluate the effects of oral Aloe sterol 
supplementation on skin conditions in 48 apparently healthy men 
(age range: 30 to 59 years; average: 45 years). The subjects were 
instructed to expose the measurement position of the arms to the 
sunlight outdoors every day for 12 weeks. The skin parameters 
were measured at 0 (baseline), 4, 8, and 12 weeks.

RESULTS: Depending on the time for the revelation of the sunlight, 
the  b* value and melanin index increased and the skin moisture 
decreased. After taking an  Aloe  sterol tablet daily for 12 weeks, 
the skin elasticity index (R2, R5, and R7) levels were significantly 
higher than the baseline value. There were no differences between 
the groups in these skin elasticity values. In the subgroup analysis 
of subjects aged <46 years, the change in the R5 and R7 was 
significantly higher in the Aloe group than in the placebo group at 
8 weeks (P=0.0412 and P=0.0410, respectively). There was a differ-
ence in the quantity of sun exposure between each subject, and an 
additional clinical study that standardizes the amount of ultra-
violet rays is warranted. No Aloe  sterol intake-dependent harmful 

products have received increased attention as natural additives 
because they have been accepted by consumers as natural additives. 
The effect of water supplementation of Aloe vera (AV) as an AGP 
substitute on performance, intestinal microflora, and immune 
responses of broilers.

MATERIALS AND METHODS: The five experimental treat-
ments were allocated to four replicates. The following treatments 
were applied: (1) a basal broiler diet (C) and normal drinking water, 
(2) 0.5% AV gel in drinking water, (3) 0.75% AV gel in drinking 
water, (4) 1% AV gel in drinking water, and (5) diet C supplemented 
with flavophospholipol at 4.5 mg/kg and drinking normal water. 
Vaccines against influenza disease and sheep red blood cell (SRBC) 
were administrated to immunological stimuli. The populations 
of Lactobacilli spp. and coliforms were enumerated in ileum.

RESULTS: Body weight of broilers supplemented with different 
levels of AV increased compared with control group (p<0.05). 
Birds supplemented with antibiotic had the best feed-to-gain ratio 
(F:G) in different periods. Supplementation of 0.5% and 0.75% 
AV improved F: G entire experimental period compared with 
control group (p<0.05). Coliform bacteria were reduced in broilers 
supplemented with different levels of AV or antibiotic (p<0.05). 
The Lactobacilli spp. population in birds supplemented with 0.75%, 
1% AV or antibiotic significantly was higher than other groups 
(p<0.05). Supplementation with 1% AV led to greater antibody 
titers against SRBC compared with other groups (p<0.05).

CONCLUSION: These findings demonstrated a possibility of 
supplementing broiler drinking water with 1% AV gel as an alter-
native for AGP substitution.

Aloe vera  (Aloe barbadensis Miller)–supplemented 
probiotic lassi prevents Shigella infiltration from epithe-
lial barrier into systemic blood flow in mice model
The aim of present work was to investigate preventive role of 
orally administered  Aloe vera–supplemented probiotic lassi 
(APL) on Shigella dysenteriae infection in mice. At the end of 
experimental period (2, 5, and 7 days of challenging), different 
organs such as spleen, liver, small intestine, large intestine, 
and peritoneal f luid were collected and assessed for Shigella 
colonization. Secretary IgA was estimated in intestinal f luid. 
Blood was collected in heparinized tubes for various haemato-
logical studies. Oral administration of APL showed a signifi-
cant (p < 0.05) reduction in the Shigella counts (log cfu/mL) 
in all organs as compared to other treatment groups at different 
intervals after post feeding. Similarly, secretary IgA antibody 
levels (μg/mL) in intestinal f luid were significantly (p < 0.05) 
increased in case of APL-fed mice. Further, feeding of APL 
also demonstrated a positive effect on different haematological 
parameters viz. Hb (gm %), RBC and WBC count. The results 
indicated the immunoprotective effects of APL against Shigella 
dysenteriae–induced infection in mice.
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terminal-deoxynucleotidyl transferase-mediated nick end labeling 
(TUNEL) staining and the result showed that the percent of 
TUNEL-positive cells in myocardium of Se-AVP-treated groups 
was lower than I/R rats. In conclusion, we clearly demonstrated 
that Se-AVP had a protective effect against myocardial I/R injury 
in rats by augmenting endogenous antioxidants and protecting rat 
hearts from oxidative stress-induced myocardial apoptosis.

Aloe vera–induced acute liver injury: A case report and 
literature review
Recent data suggest that herbal and dietary supplements are the 
second most common cause of liver injury. We herein report a case of 
acute liver injury in a 68-year old female caused by ingestion of Aloe 
vera. Upon discontinuation of the oral Aloe vera, liver function tests 
(LFT) returned to normal levels. Thus, it is crucial to consider the 
use of herbal products as causative agents of acute liver injury.

Water-soluble egg membrane enhances the immuno-
activating properties of an  Aloe vera–based extract of 
Nerium oleander leaves
OBJECTIVE: To evaluate a blend of two natural ingredients 
on immune parameters relevant for their current topical use and 
potential support of microcirculation in skin tissue.

MATERIALS AND METHODS: A blend (BL) of  Aloe vera–

phenomenon was observed during the intake period.

CONCLUSION: Aloe sterol ingestion increased skin elasticity in 
the photodamaged skin of men aged <46 years.

Cardioprotective Effect of Aloe vera Biomacromolecules 
Conjugated with Selenium Trace Element on Myocar-
dial Ischemia-Reperfusion Injury in Rats
The present study was undertaken to evaluate the cardioprotec-
tion potential and underlying molecular mechanism afforded by 
a selenium (Se) polysaccharide (Se-AVP) from  Aloe vera  in the 
ischemia-reperfusion (I/R) model of rats in vivo. Myocardial 
I/R injury was induced by occluding the left anterior descending 
coronary artery (LAD) for 30  min followed by 2-h continuous 
reperfusion. Pretreatment with Se-AVP (100, 200, and 400 mg/
kg) attenuated myocardial damage, as evidenced by reduction of 
the infarct sizes, increase in serum and myocardial endogenous 
antioxidants (superoxide dismutase (SOD), glutathione peroxidase 
(GSH), and catalase (CAT)), and decrease in the malondialde-
hyde (MDA) level in the rats suffering I/R injury. This cardiopro-
tective activity afforded by Se-AVP is further supported by the 
decreased levels of cardiac marker enzymes creatine kinase (CK) 
and lactate dehydrogenase (LDH), as well as the rise of myocar-
dial Na+-K+-ATPase and Ca2+-Mg2+-ATPase activities in I/R 
rats. Additionally, cardiomyocytic apoptosis was measured by 
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paper,  Aloe vera  extract was encapsulated into Tragacanth Gum 
through a sonochemical microemulsion process to prepare a 
wound-healing product. FESEM/EDX and FT-IR proved the 
successful formation of the nanocapsules with spherical shape by 
cross-linking aluminum ions with Tragacanth Gum. The thera-
peutic characteristics of the prepared wound-healing product were 
investigated using antimicrobial, cytotoxicity, and wound-healing 
assays. Relative high antimicrobial activities with the microbial 
reduction of 84, 91, and 80% against E. coli, S. aureus, and C. 
albicans, a cell viability of 98% against human fibroblast cells, and 
a good wound-healing activity with considerable migration rate of 
fibroblast cells are the important advantages of the newly formed 
wound-healing product.

Tyrosinase inhibitory components from  Aloe vera  and 
their antiviral activity
A new compound, 9-dihydroxyl-2’-O-(Z)-cinnamoyl-7-methoxy-
aloesin (1), and eight known compounds (2-9) were isolated 
from  Aloe vera. Their structures were elucidated using 1D/2D 
nuclear magnetic resonance and mass spectra. Compound 9 
exhibited reversible competitive inhibitory activity against the 
enzyme tyrosinase, with an IC50 value of 9.8 ± 0.9 µM. A molec-
ular simulation revealed that compound 9 interacts via hydrogen 
bonding with residues His244, Thr261, and Val283 of tyrosinase. 
Additionally, compounds 3 and 7 were shown by half-leaf assays to 
exhibit inhibitory activity toward Pepper mild mottle virus.

The addition of rosehip oil to Aloe gels improves their 
properties as postharvest coatings for maintaining 
quality in plum
The effect of Aloe vera gel (AV) and Aloe arborescens gel (AA) alone 
or in combination with rosehip oil (RO) at 2% on ethylene produc-
tion, respiration rate, quality parameters, bioactive compounds, 
and antioxidant activity during plum postharvest storage was 
studied. Coated plums showed a delay in ethylene production 
and respiration rate at 20°C and during cold storage and subse-
quent shelf life, the main effect being observed for those fruits 
coated with AA+RO. Quality parameters such as softening, color, 
and maturity index was also delayed during storage by the use of 
the coatings, which led to a twofold increase in plum storability. 
Accumulation of bioactive compounds was also delayed, although 
at the end of the experiment, the content of bioactive compounds 
was higher than those found for control fruits at the estimated 
shelf life. The most effective coating for maintaining plum quality 
and bioactive compounds was AA+RO.

Transforming growth factor-β (TGF-β) activation in 
cutaneous wounds after topical application of  aloe 
vera gel
Aloe vera  is a medicinal plant used to treat various skin diseases. 
The effects of using  aloe vera  gel on the healing process were 

based  Nerium oleander  extract (NAE-8i, oleandrin-free) and 
hydrolyzed water-soluble egg membrane (WSEM) was applied 
to human whole-blood cultures for 24 hours, with each separate 
ingredient serving as a control. Immune-cell subsets were analyzed 
for expression levels of the activation markers CD69 and CD25. 
Culture supernatants were analyzed for cytokines, chemokines, 
and immunoregulating peptides.

RESULTS: BL increased CD69 expression on lympho-
cytes, monocytes, and CD3-CD56+  natural killer cells, 
and CD25 expression on natural killer cells. The number of 
CD69+CD25+ lymphocytes increased in cultures treated with BL 
and the separate ingredients. BL triggered production of multiple 
cytokines and chemokines, where CC chemokines MIP1α and 
MIP3α, as well as cytokines involved in wound healing—Groα, 
Groβ, ENA78, and fractalkine—reached levels manyfold above 
treatment with either NAE-8i or WSEM alone.

CONCLUSION: Data on BL showed that WSEM strongly 
enhanced NAE-8i’s effects on immunoactivation in vitro. This 
has potential relevance for support of immunity in skin tissue, 
including antibacterial and antiviral defense mechanisms, wrinkle 
reduction, and wound care.

Novel nanofibrous dressings containing rhEGF and Aloe 
vera for wound healing applications
Nanofibrous membranes produced by electrospinning possess 
a large surface area–to–volume ratio, which mimics the three-
dimensional structure of the extracellular matrix. Thus, nanofi-
brous dressings are a promising alternative for chronic wound 
healing, since they can replace the natural ECM until it is repaired. 
Therefore, in this study we have developed a PLGA nanofibrous 
membrane that contains recombinant human Epidermal Growth 
Factor (rhEGF) and Aloe vera (AV) extract. Both promote wound 
healing, as EGF is a wound healing mediator and AV stimulates the 
proliferation and activity of fibroblast. The obtained membranes 
were composed of uniform and randomly oriented fibers with an 
average diameter of 356.03±112.05 nm; they presented a porosity 
of 87.92±11.96% and the amount of rhEGF was 9.76±1.75 μg/
mg. The in vitro viability assay demonstrated that the membranes 
containing rhEGF and AV improved fibroblast proliferation, 
revealing the beneficial effect of the combination. Furthermore, 
these membranes significantly accelerated wound closure and 
reepithelisation in an in vivo full thickness wound healing assay 
carried out in db/db mice. Overall, these findings demonstrated 
the potential of PLGA nanofibers containing rhEGF and AV for 
the treatment of chronic wounds.

Encapsulation of  Aloe vera  extract into natural Traga-
canth Gum as a novel green wound healing product
Application of natural materials in wound healing is a topic of 
interest due to effective treatment with no side effects. In this 

https://www.ncbi.nlm.nih.gov/pubmed/27778516
https://www.ncbi.nlm.nih.gov/pubmed/27778516
https://www.ncbi.nlm.nih.gov/pubmed/27664675
https://www.ncbi.nlm.nih.gov/pubmed/27664675
https://www.ncbi.nlm.nih.gov/pubmed/27664675
https://www.ncbi.nlm.nih.gov/pubmed/27660884
https://www.ncbi.nlm.nih.gov/pubmed/27660884
https://www.ncbi.nlm.nih.gov/pubmed/27660884
https://www.ncbi.nlm.nih.gov/pubmed/27825864
https://www.ncbi.nlm.nih.gov/pubmed/27825864
https://www.ncbi.nlm.nih.gov/pubmed/27590536
https://www.ncbi.nlm.nih.gov/pubmed/27590536
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total of 240 day-old male broiler chicks (Ross 308) were randomly 
assigned to six treatments with four replicates. Birds were offered 
either a corn-soybean meal basal diet (control) or the basal diet 
supplemented with 200 mg/kg virginiamycin (VM), 1 g/kg synbi-
otic (Syn), 2.5 g/kg AV (AV1), 5.0 g/kg AV (AV2), or 7.5 g/kg AV 
(AV3). Chickens fed any of the diets, except diet AV1, exhibited 
better feed conversion ratios at the 14- to 28-day period and higher 
average daily gain and duodenal villus height/crypt depth ratio at 
42 days than those fed the control diet. Synbiotic supplementation 
caused a marked increase in the serum antibody titer against infec-
tious bursal disease and infectious bronchitis vaccines. Feeding diet 
AV3 significantly increased red blood cell count and hemoglobin 
concentration, and decreased serum triglyceride level compared to 
the control group. The results suggested that dietary inclusion of 
5 and 7.5 g/kg AV, similar with synbiotic supplementation, can be 
applied as effective alternatives to in-feed antibiotics for broiler diets.

REGULATORY NEWS

DEA publishes regulations regarding 
tableting, encapsulating equipment
by Anthony L. Young, Kleinfeld, Kaplan & Becker LLP and 
AHPA General Counsel

The Drug Enforcement Agency’s (DEA) publication of revised 
regulations regarding reporting requirements for the distribu-
tion, import, and export of tableting machines and encapsulating 
machines has created some confusion.

DEA published the final rule in the Federal Register on Dec. 30, 
2106 (81 Fed. Reg. 96992). This rule came into effect on Jan. 30, 
2017, and the compliance date is June 28, 2017. (This rule includes 
various requirements for controlled substances and listed chemi-
cals, which I won’t discuss here.)   

With respect to tableting and encapsulating machines, both the 
current DEA regulations and the newly revised regulations require 
each “regulated person” who engages in a “regulated transaction” 
involving a tableting or encapsulating machine to keep a record of 
the transaction and file reports with DEA (21 C.F.R. 1310.03(a)). 

Under the statute, the definition of “regulated person” includes 
a “person who manufactures, distributes, imports, or exports ... 
a tableting machine or an encapsulating machine or who acts as 
a broker or trader for an international transaction involving ... 
a tableting machine, or an encapsulating machine” (21 U.S.C. 
802(38)).  The definition of “regulated transaction” includes a 
“distribution, importation, or exportation of a tableting machine 
or encapsulating machine” (21 U.S.C. 802(39)).  

These are reporting requirements only and apply when there is 

investigated by microscopic methods, cell counting, and TGF-β 
gene expression in the wound bed. Sixty Wistar rats weighing 200 
to 250 g were placed under anesthesia in sterile conditions. A square 
1.5-cm × 1.5-cm wound was made on the back of the neck. The rats 
were divided into control and 2 experimental groups. Addition-
ally, the control and experimental groups were separated into 3 
subgroups corresponding to 4, 7, and 14 days of study. In the first 
experimental group, aloe vera was used twice on the wound. The 
second experimental group received aloe vera overtreatment once 
on the wound. The positive control group received daily applica-
tion of 1% phenytoein cream following surgical wound creation. 
The control group did not receive any treatment. This tissue 
was examined using histological staining (H&E) and Masson’s 
Trichrome. Wound surface and wound healing were evaluated 
separately. TGF-β gene expression was analyzed by RT-PCR. 
Results showed that fibroblasts in both experimental groups 
were significantly increased, thereby acceleration wound healing. 
Application of aloe vera gel will increase TGF-β gene expression, 
ultimately accelerating the wound healing process.

Characterization of gelatin/chitosan scaffold blended 
with aloe vera and snail mucus for biomedical purpose
Biologically active scaffolds used in tissue engineering and regen-
erative medicine have been generating promising results in skin 
replacement. The present study aims to test the hypothesis that the 
incorporation of Aloe vera and snail mucus into scaffolds based on 
gelatin and chitosan could improve their structure, composition, 
and biodegradability, with a potential effect on bioactivity. 
Homogeneous pore diameter as well as pore walls in the composite 
scaffold could be seen in the SEM image. The pores in the scaffolds 
were interconnected and their sizes ranged from 93 to 296 μm. 
The addition of Aloe vera and snail mucus enlarged the mean pore 
size with increased porosity and caused changes in the pore archi-
tecture. The FTIR analysis has shown good affinity and interac-
tion between the matrix and the Aloe, which may decrease water-
binding sites, so this fact hindered the water absorption capacity of 
the material. The mechanical properties could explain the highest 
swelling capacity of the snail scaffold, because the high percentage 
of elongation could facilitate the entry of liquid in it, generating a 
matrix with plenty of fluid retention. The real innovation in the 
present work could be the use of these substances (Aloe and snail 
mucus) for tissue engineering.

Evaluation of  Aloe vera  and synbiotic as antibiotic 
growth promoter substitutions on performance, gut 
morphology, immune responses and blood constitutes 
of broiler chickens
This study was performed to investigate the effect of dietary supple-
mentation with  Aloe vera  (AV) powder and synbiotic as growth 
promoter agents on performance, gut morphology, immune 
responses, hematology, and serum biochemistry in broilers. A 

http://www.ahpa.org/Portals/0/PDFs/2017PDFs/16_1230_DEAFinalamendedrule_Import-Export.pdf?ver=2017-01-10-162011-357
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On top of all that, FDA repeatedly requires that own-label distrib-
utors have manufacturing records for the products they distribute 
that were manufactured for them by others.  There is no appli-
cable cGMP regulation, and FDA cites language from the cGMP 
preamble, which is absolutely not ”in a regulation promulgated 
after notice and opportunity for comment in accordance with 
chapter 5 of title 5, United States Code.”

So let’s be careful what we ask of our new leadership, but we also 
need to make everyone aware that DSHEA passed both houses of 
Congress unanimously and was signed into law by President Bill 
Clinton. Requesting 21 years later that FDA respect DSHEA is 
not a big ask.

Originally published in the January 2017 AHPA Report. Reprinted by  
permission of the American Herbal Products Association. All rights reserved.

Manufacturers, own-label 
distributors, and quality agreements
by Anthony L. Young, Kleinfeld, Kaplan & Becker LLP and 
AHPA General Counsel

During Food and Drug Administration (FDA) current good 
manufacturing practice (cGMP) inspections of own-label distribu-
tors (OLD), inspectors often ask OLDs whether they have a quality 
agreement with their contract manufacturer. This question stems 
from the fact that such agreements are common in the pharma-
ceutical industry and with regard to medical device manufacturing 
and distribution.  

But when it comes to dietary supplements, quality agreements are 
not mentioned anywhere in the cGMPS, 21 CFR Part 111, or in 
the 2007 Federal Register preamble to the cGMPs. In 2011, FDA 
warning letters began asserting:  

As a distributor that contracts with other manufacturers to 
manufacture, package, or label dietary supplements that your 
firm releases for distribution under your firm’s name, your 
firm has an obligation to know what and how manufacturing 
activities are performed so that you can make decisions related to 
whether your dietary supplement products conform to established 
specifications and whether to approve and release the products 
for distribution. [72 Fed. Reg. 34752, 34790 (Jun. 25, 2007)]. 
Your firm introduces or delivers, or causes the introduction or 
delivery, of the dietary supplement into interstate commerce in 
its final form for distribution to consumers. As such, your firm 
has an overarching and ultimate responsibility to ensure that all 
phases of the production of that product are in compliance with 
dietary supplement cGMP requirements.

Such warning letters to OLDs have continued. Although it is not 
unheard of to use Federal Register preamble language to impose 

a distribution, import, or export of tableting or encapsulating 
machines. DEA registration of manufacturers owning tableting 
and encapsulating machines is not required, nor is registration of 
this equipment required. For those who have an interest here, note 
in particular the definitions highlighted on page 2 of the PDF and 
the discussion on page 8 regarding tableting and encapsulating 
machines in the “Summary of the Major Provisions of the Regula-
tory Action.”

With national leadership change, seek reasonable 
change backed by DSHEA
Not as bad as the wide-ranging regulatory nitpicking the EU 
imposes on member state companies, the Food and Drug Admin-
istration’s (FDA) current good manufacturing practice (cGMP) 
regulations at least deserve a new hard look, especially with respect 
to their impact on the traditional botanical products industry. A 
careful articulation of concerns and possible fixes is required—but 
not a shotgun approach driven by rhetoric. For a start, FDA needs 
to go back to basic premises of the cGMP provision of the Dietary 
Supplement Health and Education Act (DSHEA). Let’s take that 
provision apart:

“(g)(1) If it is a dietary supplement and it has been prepared, 
packed, or held under conditions that do not meet current good 
manufacturing practice regulations, including regulations 
requiring, when necessary, expiration date labeling, issued by 
the Secretary under subparagraph (2).

OK, FDA determined not to require expiration date labeling.  Yet 
what do we see during FDA inspections? Demands for expiration 
date or shelf life testing information or demands for data supporting 
dates put onto products. This is inconsistent with the decision not 
to require expiry dates and inconsistent with the spirit of DSHEA, 
which says explicitly that there must be a regulation. Next,  

“(2) The Secretary may by regulation prescribe good manufac-
turing practices for dietary supplements. Such regulations shall 
be modeled after current good manufacturing practice regula-
tions for food and may not impose standards for which there is 
no current and generally available analytical methodology. No 
standard of current good manufacturing practice may be imposed 
unless such standard is included in a regulation promulgated 
after notice and opportunity for comment in accordance with 
chapter 5 of title 5, United States Code.”

OK, FDA modeled these cGMP regulations after food only by 
using those words. The regulations are longer and more detailed 
than drug manufacturing regulations. That flies in the face of the 
regulations. Additionally, FDA inspectors are imposing standards 
requiring chemical analysis for which there are “no current and 
generally available analytical methodology.” This is occurring 
frequently with regard to requiring analytical identification and 
quantification of botanical ingredients in finished products with 
multiple ingredients. 
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tion members would be wise to read the drug quality agreement 
guidance as a teaching.  That teaching should respect DSHEA’s 
mandate that dietary supplement cGMPs should be modeled after 
food cGMPs.   

Originally published in the December 2016 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

Trump administration regulatory 
stop and review
by Anthony L. Young, Kleinfeld, Kaplan & Becker LLP and 
AHPA General Counsel

On Jan. 23, President Donald Trump’s first business day in office, 
the newly minted leader followed the course of most every recent 
U.S. president: Using executive order, he stopped executive depart-
ments and agencies from issuing regulations initiated by prior 
administrations. Trump also directed department and agency 
heads to hold up sending any regulation to the Federal Register 
until a Trump-appointed official has reviewed and approved it. 

Further, a memo from the White House requested that regula-
tions that have been sent to the Office of the Federal Register but 
not published in the Federal Register be withdrawn immediately 
in order to be reviewed. For regulations that have been published 
in the Federal Register but have not taken effect, the memo asked 
agency heads to postpone effective dates for 60 days to allow for 
review by the Trump administration. The memo granted the 
Office of Management and Budget (OMB) authority to provide 
exceptions for regulations that address emergency situations or 
other urgent circumstances relating to health, safety, national 
security, or financial matters. This action explicitly applies to and 
also includes any “guidance document.”  

Then, on Jan. 30, Trump issued an executive order directing 
federal agencies to identify at least two previous regulations to 
be repealed whenever a new regulation is proposed. For all new 
regulations, “the total incremental cost ... shall be no greater than 
zero,” according to the order. If there are new costs, they must be 
offset by eliminating costs in at least two prior regulations. 

The two-for-one executive order does not define “costs.” The new 
management of OMB will oversee this process. New regulations 
that were not already listed on the Unified Regulatory Agenda 
(a list of rules planned for fiscal year 2017) can’t be issued “unless 
otherwise required by law” or unless OMB approves them. Unlike 
Trump’s directive the week prior requiring review before depart-
ments or agencies send regulations to the Federal Register, this 
executive order does not specify that it includes any “guidance 
document.”  However, it is likely to be broadly construed as 
covering guidance documents.  

affirmative obligations on a regulated industry, this hasn’t been 
common practice in recent years as federal agencies have become 
more transparent in their requirements.  To use this language is 
especially disingenuous given that the preamble is nearly 10 years 
old. The reason we have regulations is because they are published 
and easily accessible. Thus, when there are no regulations or clear 
guidance, the process of meeting regulatory requirements becomes 
a guessing game.  

When the Dietary Supplement Health and Education Act 
(DSHEA) became law, the industry was concerned about guessing 
games, transparency, and clarity. Accordingly, Congress mandated 
that cGMP standards must be included in properly promulgated 
regulations. As stated in 21 USC 342(g)(2):

The Secretary may by regulation prescribe good manufacturing 
practices for dietary supplements. Such regulations shall be 
modeled after current good manufacturing practice regula-
tions for food and may not impose standards for which there 
is no current and generally available analytical methodology. 
No standard of current good manufacturing practice may 
be imposed unless such standard is included in a regulation 
promulgated after notice and opportunity for comment in 
accordance with chapter 5 of title 5, United States Code. 

Lately, FDA has used guidance documents to advise the regulated 
industry on issues and procedures that the agency deems impor-
tant.  In November, FDA issued “Contract Manufacturing 
Arrangements for Drugs: Quality Agreements Guidance for 
Industry,”  originally proposed as a draft in May 2013. At that 
time, FDA received comments and promulgated this quality agree-
ment guidance to describe:

FDA’s current thinking on defining, establishing, and 
documenting manufacturing activities of the parties involved in 
contract drug manufacturing subject to current good manufac-
turing practice (cGMP) requirements. In particular, we describe 
how parties involved in contract drug manufacturing can use 
quality agreements to delineate their manufacturing activities 
to ensure compliance with cGMP.

The guidance provides some level of clarity on the relationship 
between contract manufacturers and their OLDs.  More clarity 
than the finger wagging is delivered to dietary supplement OLDs 
by the mantra: 

Although your firm may contract out certain dietary supple-
ment manufacturing operations, it cannot, by the same token, 
contract out its ultimate responsibility to ensure that the dietary 
supplement it places into commerce (or causes to be placed into 
commerce) is not adulterated for failure to comply with dietary 
supplement cGMP requirements.

While the dietary supplement industry should have regulatory 
clarity on FDA’s views of contract manufacturer–OLD relation-
ships and responsibilities, American Herbal Products Associa-

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm353925.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm353925.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm353925.pdf
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presents substantial burdens through its many regulations and 
recordkeeping requirements.  FSMA also provides better food-
safety security for dietary supplement and food manufacturers 
that source product components from all over the world.  

It is time for the dietary supplement industry to take stock of the 
regulatory burdens of the cGMP regulations and FDA inspectors’ 
evolving interpretations of them, as well as the burdens imposed on 
dietary ingredient suppliers by FSMA. Do the costs of these regula-
tions—and their interpretations—justify the burden they place on 
industry? Does their cost generally protect the industry? Now, at 
the beginning of this new administration, those in this industry 
who believe that any of the present cGMP regulations or FDA 
interpretations of those regulations need reexamination should 
take advantage of this opportunity and make their views known. 
FDA especially needs to be reminded to respect the mandates of 
the Dietary Supplement Health and Education Act.

Originally published in the February 2017 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

In the highly mature prescription drug and medical device indus-
tries, Food and Drug Administration (FDA) regulations and 
guidance are important tools to communicate FDA’s statutory 
and regulatory interpretations.  These tools outline what FDA 
expects in the product preclearance and approval processes. They 
were developed over the years as both FDA and these regulated 
communities recognized that product clearances are expedited 
when industry understands what the feds expect.  Regulations 
and detailed guidance did away with FDA’s old practice of 
making industry guess how many fingers were behind the backs 
of the various reviewers, as well as the “gotcha” game that some 
reviewers admitted to.

For the dietary supplement industry, with its 9-year-old current 
good manufacturing practice (cGMP) regulations, FDA’s ever-
evolving draft guidance for new dietary ingredients, and varying 
inspector interpretations of cGMPs, the two-for-one executive 
order might provide some relief even if FDA does not propose 
any further regulations or guidance.  For the dietary ingredient 
and food industries, the Food Safety Modernization Act (FSMA) 
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