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A unique herb blend in cosmeceuticals has shown clinical superiority over antioxidant and growth 

factor products.

BY CARL R. THORNFELDT, MD, FAAD

Understanding the 
Role of Herbs in 
Cosmeceuticals 

P
eople who seek skincare professionals expect 
the professional will create a treatment and 
maintenance regimen that has been determined to 
be effective and safe. Just as a sick subject seeks any 

healthcare provider, these groups of patients want us to be 
clearinghouses for scientific information. Yet despite billions 
of dollars spent in the cosmetic industry, there is a very large 
deficit in efficacy and safety data simply because it is not 
required by a regulatory agency. But is it not a provider’s 
moral and ethical obligation to make treatment decisions 
for those seeking our care? The drive for evidence-based 
medical decisions points in that direction for all healthcare 
providers including skin care professionals. 

This discussion will focus on herbal products for medical 
and cosmetic uses. An example of unique herbal product 
complying with criteria for evidence-based medicine will 
be presented. There is an FDA-approved green tea catechin 
extract for therapy of warts. The FDA has approved herbal-
containing barrier device topicals—one containing sweet 
almond oil and another utilizing licorice extract. There 
is a wart treatment used in dermatologist’s offices that 
contains may apple extract (podophyllin) and white willow 
bark. These few products have documented at least some 
measurable clinical activity and safety to the FDA. Nearly 
1,200 and a growing number of extracts from botanicals 
are used in the cosmeceutical industry to improve the 
appearance of the skin. Close to 15,000 different plants 
provide these. Yet, another more than 235,000 plant species 
have not been significantly investigated for potential 
mammalian use. Botanicals used to provide extracts for 
medicinals, flavoring, and fragrance are known as herbs.

There is a processing myth that herbs are pulverized 
then mixed into cream, ointment, lotion, or solution for 

emulsions. Herbal extracts are much more susceptible than 
synthetics to variations that effect solubility, stability, phar-
macologic activity, toxicity, and transcutaneous delivery. 
This is because 10 environmental factors including extrac-
tion methods impact the amount and quality of the active 
ingredients in the extracts. It is beyond the scope of this 
publication to discuss these factors in detail but have been 
previously reviewed by this author.

To determine efficacy of an herbal-based product, a 
double blind, placebo, or prescription product control in a 
prospective design using using the final marketed product 
in its packaging requires a human clinical trial. These 
clinical trials should be conducted by a registered third-
party contract research organization after approval by an 
institutional review board. The trial must include enough 
subjects to achieve statistically significant data with proof of 
efficacy achieving p value <0.05. 

Contact dermatitis is the most common adverse reaction to 
topical herbs. A Repeat Insult Patch Test is the most cost effec-
tive method to assess this. To prove safety, this test measures 
both irritation and sensitization reactions in 50 subjects. Yet, 
it usually costs less than $5,000. Thus, lack of this data for mar-
keted products cannot be justified for products sold by “whole-
salers with integrity.” The safety data is important because 24 
herbs applied topically produced fatalities. Chinese practitioners 
have documented one-third of topically applied herbs not 
only induce contact dermatitis but also display teratogenicity 
and hepatotoxicity. Other nonfatal severe reactions to topi-
cally applied herbs include anaphylaxis, urticaria/angioedema, 
exfoliative erythroderma, lupus, bullous dermatoses—includ-
ing Stevens-Johnson, Sweet’s Syndrome, vasculitis, and erosive 
mucosal disorders. Thus, a provider must not assume nor 
convey to patients that a natural or herbal product is safe if no 
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safety trials have been conducted. A provider should be partic-
ularly cautious of selling cosmeceuticals that cannot document 
any efficacy nor safety. 

Published efficacy of the above clinical trials is uncommon 
regarding functionalities that may be utilized in reversal of 
mucocutaneous diseases or abnormal skin conditions. More 
than 220 different herbal extracts have demonstrated anti-
inflammatory effect in vitro. About 150 of these also provide 
antioxidant effect in vitro. More than 140 herbal extracts 
inhibit melanogenesis in vitro yet only 44 demonstrate 
reduction of hyperpigmentation in blinded human clinical 
trials (Table 1). The 45 herbs that have demonstrated efficacy 
in blinded human clinical trials to treat photoaging are listed 
in Table 2. Yet hundreds claim to reverse photoaging. The 
71 herbs that repair stratum corneum permeability barrier 
function are listed in Table 3 and 18 herbs with ultraviolet 
photoprotection are listed in Table 4. The 20 herbs that firm 
skin and reduce laxity are listed in Table 5. 

Even though herbal extracts may contain multiple “active” 
ingredients the key issue is whether it has high enough 
(therapeutic) concentrations of any of the actives to modu-

late any or all of the seven mucocutaneous pathways of 
inflammation or the five barrier repairing pathways or the 
20-steps in melanogenesis among others. Moreover, for a 
product to be effective for months or years of use, tachy-
phylaxis—or resistance—must be mitigated. Using two 
different actives to modulate each pathway or pathophysi-
ologic step dramatically prolongs duration of product usage 
by reducing tachyphylaxis by >90 percent.

The most important sign of photoaging to the public 
is visible wrinkles. These have been documented to result 
from chronic epidermal inflammation that upregulates der-
mal matrix metalloproteinases (MMPs). Five inflammatory 
pathways in the epidermis induce an imbalance in multiple 
MMPs and their Tissue Inhibitors (TIMPs) that results in 
destruction of collagen, elastin, and extracellular matrix 
components (Graph 1) inducing microscars that expand to 
fine lines, wrinkles, and furrows. 

Disruption of the stratum corneum permeability barrier for 

TABLE 1.  DEPIGMENTERS/LIGHTENERS/
BRIGHTENERS IN CLINICAL TRIALS

Aloesin Indian gooseberry

Apple Lady’s mantle 

Apricot Licorice 

Bitter Orange Mangosteen

Bearberry Meadowfoam

Blueberry Oat

Blue skullcap Olive

Carrot Pear

Citrus fruit flavonoid Peppermint

Cranberry Sakura leaf

Cucumber Saxifrage

Curcumin (from turmeric) Soy

Date palm fruit Speedwell

Echinacea Sweet orange

Feverfew White mulberry

Flax lily White water (pond) lily

Ginseng, American White willow

Ginseng, Siberian Wild carrot

Gingko Wormwood

Grape seed Yarrow

Hibiscus Yellow dock

TABLE 2. THERAPEUTIC HERBS FOR PHOTOAGING 
WITH HUMAN CLINICAL TRIALS

Achiote Meadowfoam

African Palm Oil Mountain Rose

Aloe Mushrooms/wheat complex

Apple Oak quercetin

Avocado Oat

Black cohosh Olive

Black-jack Onion

Blackberry Plum

Cat’s claw Pomegranate

Charentais melon Raspberry

Coconut Safflower

Coffeeberry Sakura leaf

Comfrey Shiitake mushroom

Corn Southernwood

Date palm kernel Soy milk

Dill Spring restharrow

Flax Tamarind

Chamomile White pond lily

Goji White sandalwood

Green tea White tea

Lavender White willow

Licorice Yarrow

Mangosteen
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any reason activates epidermal inflammation. It is also known 
that inflamed and rejuvenating cells have higher metabolic 
rates. This results in the depletion of the 23 vitamins required 
for normal metabolism of the epidermal shield, which con-
sists of five strata: corneum, granulosum, lucidum, basale, and 
basement membrane zone, as listed in Table 6.

A blend of nine botanical extracts, not commonly 
recommended in anti-aging literature, provides these 23 
vitamins at therapeutic concentrations to effectively deliver 
into the targeted epidermal strata or cell. A product utilizing 
this botanical blend was documented to reverse course and 
fine wrinkles to a highly statistically significant (p<0.001) 

degree within one week in two blinded clinical trials. One trial 
compared it to an antioxidant (AO) blend product based 
primarily on Vitamin C, and the second trial to a product 
with multiple growth factors (See sidebar on page 61). 

This herbal blend serum provides the functionality of thera-
peutic concentrations of these nutrient groups, without the 
pro-inflammatory and barrier destroying properties associat-
ed with excessively high concentrations of these vitamins. The 
blend also enhances anti-tumor and anti-microbial effect. n

Dr. Thornfeldt is on faculty for Cosmetic Surgery Forum. 
Cosmetic Surgery Forum 2018 will be held November 28 - 
December 1 at Cosmopolitan, Las Vegas. For information, 
visit cosmeticsurgeryforum.com.

TABLE 3. BARRIER REPAIRING HERBS

Almond Licorice

Aloe Macadamia

Apricot Mallow

Argan Oarweed

Avocado Oat

Bladderwrack Olive

Borage Peanut

Candelilla Pomegranate

Carnauba Ribwort

Castor Safflower

Coconut Sea Lettuce

Cucumber Sesame 

Fenugreek Shea Butter

Flax Slippery elm

Grape Sunflower

Greater plantain Wheat Germ

Jojoba

TABLE 4. UVL PROTECTION

Black tea Olive

Cocoa Pomegranate

Charentais melon Ringworm bush

Feverfew Spinach

Golden fern Strawberry 

Grapeseed Tamarind

Green tea Tomato

Kale White sandalwood

Oat Wild carrot

TABLE 5. SKIN FIRMERS; REDUCE LAXITY

Apple Horse chestnut

African palm oil Meadowfoam

Birch Mountain rose

Cinnamon Peppermint

Date palm Red sandalwood

Flax Rosemary

Ginger Sage

Gingko Shiitake mushroom

Green tea Spearmint

Hops Witch hazel

GRAPH 1

TABLE 6. THE EPIDERMAL PROTECTIVE SHIELD 
REQUIRES THESE 23 VITAMINS

Vitamin A retinol, retinal, trans-retinoic

Vitamin B 1, 2, 3, 5, 6, 12, Biotin, Folic acid

Vitamin C L-ascorbic, dehydro-ascorbic

Vitamin D D2, D3 – both used by humans

Vitamin E four tocopherols, four tocotrienols
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Key Ingredients of This Tested Herbal Blend (HB)
• Shiitake mushroom provides vitamin A, B, C, and especially D 

and cellular immune stimulating beta glucan. Antimicrobial 
due to nucleic acid inhibition. Inhibits elastase activity, 
resulting in skin firming. Increases delivery of other specific 
actives via fatty acids. It is also anti-inflammatory (AI).

• Bidens pilosa extract (Spanish needle) provides all four 
tocotrienols and three of four tocopherols. 

• African Oil Palm (Elaeis Guineensis Palm Oil) is known for 
wound healing properties help with the synthesis of col-
lagen and elastin fibers. It also contains iron, the required 
cofactor for ascorbic acid to hydroxylate proline and 
lysine for collagen synthesis.

• Cucumis Melo (Charentais Melon) Fruit provides precur-
sors for vitamin A and B synthesis and provides both ascor-
bic acid and dehydroascorbate, which is required for AO 
effect of vitamin C. It increases SOD to 6,000 and increases 
photoprotection by 70 percent to UVA and 40 percent to 
UVB. AI, AO. 

• Flax (Linseed) provides AI, barrier repairing omega-3 and 
omega-6 lipids plus antimicrobial effects to reduce patho-
genic microbes.

• Bixa orellana (Achiote or annatto) and Raspberry provide 
gamma tocopherol, tocopherol succinate, and linoleate, plus 
tocotrienols. Gamma tocopherol provides the most AO and 
AI function of all tocopherols plus has antitumor functional-
ities, but not provided in any other herbs. 

• Yarrow (Achillea millefolium) contains volatile oils such as 
camphor, alkamides, polyynes and betaines. Lightens skin. 
Yarrow assists in transport of difficult to deliver com-
pounds by providing transferosomes. 

• Corn provides two aquaporins and do not cross-react 
with corn allergy since proteins have been removed.2,4,5

Study I Results: 
After one week of use, HB serum was highly statistically 

superior (p<0.001) for improving wrinkles compared to a 
marketed antioxidant blend product containing vitamin C. 
HB was statistically significantly superior (p<0.05) to the AO 
product for improving fine lines, texture & roughness as well. 

Study II Results: 
After 1 week of use, HB serum was highly statistically supe-

rior (p<0.001) for improving wrinkles over a marketed growth 
factor serum. HB was also statistically significantly superior 
(p<0.05) for improving fine lines, texture, roughness & pore 
size over the growth factor product.

Clinical study data at eight weeks combining the two studies 
revealed the superb results of HB’s efficacy as listed in the Table.

Clinical Results After 8 Weeks: 

Study Results: Safety
The safety/tolerability of the herbal blend was significantly 

better than both marketed products, since it had no moder-
ate irritation reactions. 

HB serum was preferred by 78 percent of the clinical trial 
subjects in combined results of both trials.

This unique blend of nine herbal extracts that together provide 
all 23 vitamins required for normal metabolism of all epidermal 
strata is significantly more effective in reversing photoaging signs 
than antioxidant or growth factor products. 

Condition Reduction of Condition

Pore Size 25%

Coarse Wrinkles 32%

Dyschromia 36%

Fine Lines 46%

Closed Comedones 50%

Fine Wrinkles 57%

Fine Wrinkle Improvement after 8 weeks:

Redness Improvement after 8 weeks 

Dyschromia Improvement after 8 weeks


